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It you are a manutacturer of building prodiict 











Many manufacturers of building materials find 
their production seriously threatened by NPA 
directives limiting or prohibiting production of 
their products from critical materials. Especially 
hard hit are manufacturers of building materials 
normally made of 18-8 stainless, brass, copper, 
aluminum, or chrome plated. 


If your operations fall in any of these categories, 
then you will want to know more about Sharon 
430’ Stainless Steel. It is the best available 
material today for many such applications. 
Sharon ‘430’ is a straight chromium grade of 
stainless with a record of successful application. 











and are looking for a way out... 


It is readily available with few restrictions as 
to end use. It may fit your production setup 
perfectly. If so, your critical material worries are 


ended. 


Get the facts on this popular stainless today 

Contact your nearest Sharon representative or 
write direct. Engineering data and technical 
assistance are available without obligation. A 
new booklet describing how to use Sharon ‘430’ 
Stainless may be obtained by writing direct to 
Sharon Steel Corporation, Department 71252 
Sharon, Pa. 


Those manufacturing gutters, downspouts, flashing, etc., will want a copy of the new information-packed booklet 
Sharon ‘430’ for Better Roof Drainage Systems. Available from district sales offices or by writing direct. 


answer is, S,aron 


5 5 stainless stet 
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An Open Door Policy for Inventors by Benjamin Melnitsky 





Suggestions for industry to follow—and examples of what large companies are doing 
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For Commercial 
and Mil itary 
Service 


The jacks, jack switches and plug 
shown here are representative o/ 
the complete Mallory line that is 
available for your needs. e 


1 Two-way phenolic-shell phone plu 
with tie-cord anchor. Serew-ty pe 
terminals facilitate direct con 
nection by wire or by lugs o1 
phone tips. 


2? SC Jack. Threaded bushing, con 


densed size, medium panel area 


and minimum depth. Used wher: | 

space is limited. . 
3 Standard frame jack. Takes up 

little panel space. Threaded bush- 


ing. Spring stack-ups are mounted 
horizontally to frame in a variety 
of spring combinations. 


4 Junior push button jack switch. 
Furnished with knob, washer and 
nut. For panels up to !4 inch thick. 

5 Midget jack. Threaded bushing. 
small size, uses minimum 
panel area. 

The complete line of Mallory jacks, jack switches and 6 Booted jack for applications 

requiring waterproof designs. 

Threaded bushing, sealed in water- 

sien. They are sturdily built and will meet exacting proof plastic case. 


Precision Built 


Mallory Jacks and Plugs 


plugs i is designed to fit an infinite range of circuit pos- 


specifications of performance and dependability for 
manufacturers of communications, testing and low- 
power industrial equipment as well as many highly 
specialized electric and electronic devices. 

Get in touch with Mallory today regarding your specific 
requirements for jacks and plugs. Qualified engineering 


service and technical data are yours for the asking. 


Television tuners, special switches, controls and resistors 





P_R. MALLORY & CO Inc Y SERVING INDUSTRY WITH THESE PRODUCTS: 


Mia fi L . 5 5 Electromechanical — Resistors * Switches * Television Tuners * Vibrators 


Electrochemical— Capacitors « Rectifiers * Mercury Dry Batteries 
= ee 





Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 









MALLORY & INDIANAPOLIS 6, ILNDIANA 





For information on titanium developments, contact Maliory-Sharon Titanium Corp., Niles, Ohio. 
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When requesting further information from companies and organiza 
tions mentioned in the items below, confusion can be avoided by 


referring to the issue of Product Engineering in which items appear 





NONMETALLIC MATERIALS 


SPECIAL FORM of natural rubber which is claim- 
ed tobe completely resistant to moisture has been 
announced rege the Linatex Corp of America, Rock- 
4 ville, Conn, Material is said 
LMG to be three to four times more 
| /@& resilient than other rubbers, 
light in weight, and have ex- 
ellent low temperature charac- 
r teristics. Permanent adhesion 
can be obtained on most surfaces including metal, 
wood, concrete, Fiberglas, and rubber. 






SQUARE OR RECTANGULAR shaped paper tubes 
with rounded corners are available from Pre~ 
cision Paper Tube Co., Chicago, Ill. Tubes up 
to9in. sq. are spirally-wound of dielectric kraft, 
fish paper, cellulose acetate or combinations to 
lengths as specified. Where increased dielectric 
properties or high resistance to moisture are 
essential, special wrappings are available. 


HEAT-RESISTANT PAINT made of copper flakes 
in a silicone base has been announced by Speco 
Inc. Cleveland Ohio. Claimed to withstand tem- 
peratures up to 1,700 F, paint fuses to metal 
surfaces forming a solid copper coating which 
contracts and expands with temperature. High 
copper contents prevent rust, and provides re- 
sistance to corrosion from mild acids. 


RUBBER- MOUNTED COMPONENTS can be secu- 
rely held with a new silicone resin, designated 
: 2 SR-98, by GE's Chemical Div. 
6727. |” — at Pittsfield Mass. Said to have 
a excellent bonding strength and 
ca) lack offlow at elevated tem- 
peratures, compound forms a 
hard, tough insulating film. 





ACID RESISTANCE and ability to withstand ther- 
mal shock describes CRC-14. a porcelain enamel 
coating for steel, developed by the Seaporcel Met- 
als Inc, Long Island City, N. Y. Characteristics 
of the new finish when applied to low-carbon steel 
are reported to compare favorably with those of 
Stainless steel. 
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A MODIFIED PHENOLIC RESIN known as Phenol- 
ine 300, has been developed as a corrosion re- 
sistant coating. Carboline Co, St. Louis, Mo. 
claims it will bond to nearly any surface and has 
a temperature range of -70 to 400 F. Canbe used 
as a lining, paint or seal for porous castings and 
for repairing leaks in welded and riveted tanks. 


HIGH TEMPERATURE thermosetting plastic for 
electrical components has been developed by 
Melkor Research Laboratories Inc., Cleveland, 
Ohio. Called Melkorite, it is claimed to withstand 
continuous operating temperatures of 392 F and 
to have high dielectric strength. It is applicable 
to terminals and eyelets and is advantageous for 
use where hermetic sealing and gas sealing under 
pressure is needed for perfect operation. 


METALLIC MATERIALS 


FIVE ALLOYS of aluminum have proven satis- 
factory for enameling purposes. Dupont states 
that 2S, 3S, 53S and 61S in the wrought alloys 

of 1 EE I and casting alloy No. 43 have 

i. -y{t y been used. The latter three 
Sw {l | require an alkaline chromate 
bath after cleaning before pro- 
cessing. Enameled aluminum 
ww ern) can be cut, and sheared. 


RESEARCHERS are studying the possibilities 
of getting titanium from ilmenite instead of rutile 
and magnesium, as is nowthe case. Ifthe studies 
prove succesful, DPA predicts a substantial in- 
crease in titanium production as ilmenite is avail- 
able in this country. Half of the rutile now used 
is imported from Australia. 


COLD-ROLLING of cartridge brass toeffect re- 
crystallization has indicated that the annealing 
time for complete recrystallization is shorter 
when the condition of high deformation, high an- 
nealing temperature, and small initial grain size 
exist. Kaiser Aluminum and Metals Corp. also 
states that the recrystallized grain size is in- 
dependent of the annealing temperature and the 
rate of growth decreases at 600 centigrade. 


continued on page 7 


















ASK FEDERAL TELEPHONE AND 
RADIO ABOUT KURZ-KASCH 
MOULDED PLASTICS! 


ASK ABOUT THE PROBLEM! This moulded plastic spoo! as. 


sembly consists of two parts—both intricate and delicate challenges to t 












moulder. The front part is moulded with a threaded brass insert, an iron cor 
an extended contact point plus four moulded .093” dia. bosses. Rear assemb 
has as integral parts a threaded brass insert, three minute pin type terminal 
plus four .046” dia. through cored holes and one cored hole for mountin 
They’re shown here actual size. 


ASK ABOUT K-K MOULD-MAKING SERVICE! These parts 


were needed fast. The numerous inserts moulded in at all angles necessitat 






complete cavities disassembled on the bench for ejection. Yet our first 4-cavit 
transfer mould with 2 sets of impressions was ready for production ahead of 
' 
| : a very tight schedule. 


ASK ABOUT K-K MOULDING PRODUCTION! Shipments ar 


required in quantity—and on specified schedules, of course. And that’s just 
the type of service that we specialize in delivering ! 





THEN ASK YOURSELF... “if Kurz-Kasch can keep on satisfying leading 
manufacturers like Federal Telephone and Radio Corporation—and as 
long as it has had a record like that for over 36 years—why don't we try 
Kurz-Kasch ourselves?"’ WHY NOT? We solicit your inquiry. 





Kurz-Kasch, Inc. © 1427 S. Broadway ® Dayton 1, Ohio 












BRANCH SALES OFFICES: New York, lexington 2-6677 * Rochester, 
’ Hillside 4352 * Chicago, Merrimac 7-1830 * Detroit, Trinity 3-7050 
* Philadelphia, Hilltop 6-6472 * Dallas, logon 1970 * los Angeles, 
Richmond 7-5384 * St. Lovis, Delmar 9577 * Toronvo, Riverdale 3511 
EXPORT OFFICE: 89 Brood Street, New York City, Bowling Green 9-775! 
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530 POUNDS of titanium sheet has replaced steel 
on a gage-for-gage basis in B-36 aircraft. U.S. 

Army Air Force announced that 
the commercially pure sheet is 
used for non-structural ap- 
plications and results in a 40 
percent weight savings. Elec- 
tronic equipment is to be added. 





\ 
s — }—— 


HIGH-SPEEDSTEELS with carbon content of 0.50 
percent are excellent for hot working dies, 0.55 
to0.70 percent carbon should be used for cutting 
tools requiring high resistance to breakage. Va- 
nadium-Alloy Steel Co. also reports that the 
lowering of carbon content is most effective in 
obtaining high impact strength. 


COMPONENTS 


SHOCK RESISTANT, HERMETICALLY SEALED, 
d-c relay capable of 100 cps operation has been 
announced by Magnex Corp, JamaicaN. Y. Mag- 

netic balls provide the contacting surfaces for 
operation. Non-magnetic plating on balls and pole 
pieces provides long-life contact, avoids sticking 
by current interruption, and prevents contact 
holding by residual magnetism. Balls permit even 
wear of contact surface. 


ENCLOSED, non-ventilated dry-type distribution 
transformer for service on secondary circuits 
| rated 600 v or less has been 
|| developed by the Westinghouse 
|| Electric Corp. Transformer 
utilizes Hipersil cores and 
class H silicone insulation. 
Smallest unit has a 3 kva rating. 





SOLENOID VALVES with adjustable timing on the 
closing stroke are available for pressure up to 
3,000 psi from Atkomatic Valve Co. Indianapolis, 
Ind. Timing feature is claimed to eliminate shock 
on supply line, particularly on hydraulic oper- 
ation. Lightweight valves, are packless, easily 
maintained, anid designed to handle any media not 
harmful to bronze. 


BRANCH CIRCUIT BREAKER that canbe install- 
ed like a fuse in any standard-base fuseholder has 
been announced by Mechanical Products,Inc. , 
Jackson, Mich. Available in 15, 20and30-amp. 
ratings unit is a direct replacement for equally 
rated fuses. Breaker trips instantly on "shorts" , 
but has a built-in time lag to handle temporary 
starting loads and line surges. Resetting is done 
by pressing and releasing a reset button. The 
breaker carries.U. L. approval. 
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PNEUMATIC IN ACTION and containing no rotat- 
ing or reciprocating parts, air-operated displace 
ment pump is being distributed by Ferro Corp, 
Cleveland, Ohio. A British development, the 
pump operates automatically when connected to 
any compressed air supply line, and pumps liquid 
in a series of regular suction and discharge 
strokes. The self-priming pump has no glands, 
bearings or revolving shafts and can be used for 
hot, cold and abrasive-in-liquid applications. 


BRAKE ACTUATION in 0.005 sec by use of an 
electronic controller has been announced by the 
Warner Electric Brake and 
Clutch Company Belott, Wis. 
Device can be any distance 
from the brake and controlled 
through standard wire con- 

£ neciions or by transmitted 
waves, similiar to radio waves. Also incorporated 
is a twin stopping circuit that actuates the control 
in 0.0002 sec in case of a primary failure. 





PROCESSES 


FRICTION SAWING of metals at saw speeds of 
3,000 to 15,000 fpm is announced by the Do All 
Co., Des Plaines, 011. Method relies on frictional 
heat generated between the band teeth and the 
metal. The heat raises the temperature of the 
material to about forging temperatures where it 
is soft and plastic. The teethbite easily into the 
softened material, resulting in rapid cutting. 


METAL RECOVERY from spent baths, rinse 
water and electroplating solutions is possible by 
ion exchange. Being used by the Caterpillar Trac- 
tor Co, the process utilizes cation and anion ex- 
changers that give up one ion from their structure 
for one in the solution being treated. This process 
continues until ions are exhausted. Cost of reco- 
very is cheaper than dumping. 


AVOIDING of stress relieving on welded struc- 
tures has been h accomplished by Lincoln Electric 
Company. Known as the hidden 
arc technique, a granular flux 
is deposited on the joint. This 
| excludes air from the metal 
while molten, giving a dense * 





arc permits high current density welding. 


PROTECTION OF MOLYBDENUM by use of chro- 
mium and glass coatings has been investigated by 
the National Bureau of Standards. Research in- 


(continued on page 9) 
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SCAIFE CONTAINERS 
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When you specify Scaife Containers as equipment , 
components, you get the benefit of a chain of ' 
engineering development that has spanned a t 
century and a half. . . and that is reinforced by ( 
the most modern production skills and plant ; 
facilities. 














* Latest example of Scaife pioneering is 
the perfection of the revolutionary re- 





verse-draw process for producing deep- 
drawn shapes for pressure vessels and 
other uses. If you have a container 
problem where repeat specifications call 
for strength, lightness, durability, and 
dependability, this new development 
may solve your problem. Why not talk 
it over with us? 
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Moekers of Pressure Vessels and Drawn Shapes 
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dicates that the combination of a chromium-base, 
andalower-melting-glass coat results in a dur- 
able coating that is stable at high temperatures 
under epplied tension. Examination shows that 
the glass is absorbed into the porous structure 
of the chromium and reseals the fissures of the 
coating caused by thermal strain. 





REMOVAL of occluded salts after black oxidiz- 

ing of metals has been developed by the Dulite 

A Chem. Corp, Middletown, 

Pay af Conn, Known as Dulite "SD" , 

7 Ae } we) liquid reacts chemicaliy on 

FAP black oxide salts that remains 

ee eAS I trapped in rough surfaces of 

i porous, laminated, sintered, 

or spot-welded parts, thus permitting complete 

salt removal with a single rinse. Humidity test- 
ing indicates no recurrance of occluded salt. 


TESTING 


INTEGRATED with a test stand for dynamic 
balancing of rotating parts in the 600 to 40, 000 
rpm range is a portable dynamic balancer made 
by International Research and Development Corp, 
Cleveland, Ohio. The electronic machine has a 
stroboscopic light that measures without comp- 
utuation the amplitude and frequency of vibration. 


SNAP-AROUND type volt-amm>2ter which enables 
instant current measurement has been announced 
by the Pyramid Instrument Co, Lynbrook, N.Y. 
A-C instrument hasnine scales, six for current 
and three for voltage, as well as insulated safety 
plug and jaws. No-rim window floods scale with 
unobstructed light from the sides. Instrument is 
pocket-size and belt-mounting. 





BEARING for gyroscopic instruments are being 
checked on a new General Electric Tester, Unit 
indicates torque variation as a function of angular 
position during slow rotation in either direction, 
thereby detecting dirty of defective bearings, 
prior to installation. Number and magnitude of 
peaks, average friction and tendency to bind under 
load are sensed by an elecomagnetic pickup that 
measures the current drawn by a torque motor 
in counterbalancing the bearing race torque. 


IMPACT TESTS are made on a trapazoidal end- 
quench bar that has two sides coated with copper to 
inhibit carburization. General Motors Research 
Labs indicate that after the other sides have be- 
come carburized, tests along the gradient of the 
carburized area can be conducted without grinding 
or sawing the bar. 


SALT SPRAY TESTER for all ferrous and non- 
ferrous metals, and organic and inorganic coat- 
ings has been announced by Singleton Co, Cleve- 
land Ohio. It is claimed tobe inert to all solutions 
and gases used in the complete range of testing. 
The units atomizer operates from any plant air 
system and the heater from a 110-v line. 


MOBILE LABORATORY for checking gages in 
the plants of contractors has been developed by 
the Army Ordnance Corp. One 
to six months Out-of-service 
time saving is expected now that 
gages do not have to be returned 
to central laboratories for 
testing or repairing. 





O-RING GROOVES are tested by an indicator gage 
announced Dy Reliant Industries, South Gate, 
Calif. The gage is graduated to 0.0001 in. anda 
slight rocking motion gives a minimum reading. 
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THIS MONTH’S COVER 





With the strong trend toward automatic machine tool operations, more 
emphasis is being devoted to the “brain” that controls the machine. The 
size and complexity that such controls are assuming is evident on this 
month’s cover, which shows the final assembly operations on panels for 
one type of Blanchard Vertical Spindle Rotary Table Surface Grinder. 
This grinder, designed for both automatic cycle and manual operation, 
has the control mounted separately, with push buttons and selector 
switches at the operator's station. 

The Square D Company, which produces the control, has created a spe- 
cial job shop operation to cope with problems involved in design and 
manufacture of automatic controls ranging from those requiring only a 
few simple components to those employing hundreds of interconnected 
devices for controlling complex machine tools and processes. 













This booklet gives complete information on 


CORK-AND-RUBBER GASKET MATERIALS 


made to meet government specifications 





SEND FOR YOUR FREE COPY 
-_—_ — 


The new edition of “Armstrong's Gasket Materials” has com- 
plete up-to date information on the Armstrong materi: ils 
made to meet government specifications. You'll find there's 
an Armstrong composition for each of the 7 types included in 
the princip al government specifications covering cork-and- 










































rubber gasket materials. 

In addition, this 24-page manual is full of helpful ideas on 
gasket design and use. There are sections on designing gas- 
kets to reduce cost . . . practical tolerances for resilient gas- 
kets .. . how to design flanges for efficient sealing . . . and 
many other subjects. 

You can see “Armstrong's Gasket Materials” in Sweet's file 
for product designers. If you'd like a personal copy, write 
Armstrong Cork Company, 7112 Arch Street, Lancaster, Pa 


La | 


Here is a list of the Armstrong materials made to meet 
government specifications on cork-and-rubber gasketing. 


Specification Material Specification Material 
MIL-G-6183 
Type I Soft...... NC-709 Type IIL Soft DC-167 
Type | Medium... NC-710 Type Il Medium. DC-100 
| Type I Firm NC-711 Type Il Firm DC-113 
| MIL-T-6841A a MIL-G-6747 .......... DK-149 
}RK-304S 


For detailed information about these compositions Cork compositions. There is an Armstrong cork 
and their application, see Sweet's file for product composition made to meet each of the classes 
designers or call your nearest Armstrong office under Federal Specification HH-C-576, as well as 
listed below. all grades under specification MIL-C-16090. 

New cork-and-rubber compounds. Armstrong's Synthetic rubber compounds, Armstrong manu- 
Research Laboratories are ready to develop cork- factures highly specialized synthetic rubber com- 
and-rubber materials to meet new military re- pounds for certain highly critical applications. If 
quirements as they arise. Please discuss your you need an out-of-the-ordinary rubber 


needs with your nearest Armstrong representa- compound, please discuss your problem 
tive or write. with your Armstrong representative. 


ARMSTRONG’S GASKET MATERIALS 


Your nearest Armstrong !ndustrial Division office 





ALBANY 10, N. Y., 268 Spruce St. at Northern Boulevard, Telephone: 4-0131 © BOSTON 16, MASS., 131 Clarendon Street, Telephone: COpl 
7-2490 . CHICAGO 44, ILI 13-136 The Merchandise Mart, Telephone: DElaware 7-0500 . CINCINNATI 2, OHIO, 301 Temple Bar Build 
ing, Telephone: PArkway 3220 . CLEVELAND 15, OHIO, 209 Hanna Bidg. Annex, Prospect Ave. and E. 14th Street, Telephone: MAin 1-7900 °® 
DETROIT 26. MICH 10th | r, Free Press Building, 321 Lafayette Avenue, West, Telephone: WOodward 3-5670 - GREENVILLE, S. C., 3 4 
Norwood Place, Telephone: Greenville 3-5302 ©¢@ LOS ANGELES 15, CALIF., 719 Bendix Building, 1206 Maple Avenue, Telephone: RICHmond 1 


' 0286 ~ NEW YORK 16., N. Y., 295 Fifth Avenue, Telephone: MUrray Hill 4-6900 ¢ PHILADELPHIA 2, PA., Robinson Building, Fifteent! 1 
and Chestnut Streets, Teleph ne LOcust 4-4290 e ST. LOUIS 8, MO., 1205 Olive Street, Telephone: CHestnut 1757 ° IN CANADA: Armstrong 
Cork Canada Limited, 6911 Decarie Boulevard, Montreal, Quebec, Telephone: ATlantic 4733 
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The designers of these huge machines must bear in mind constantly 
such questions as: 
1. Can the item planned be fabricated? 
2. Can it be transported from the source of manuiacture to the 
press site? 
3. Can it be maneuvered into position with available equipment? 
4. Can the various parts be serviced or replaced easily? 

Since the few domestic shops capable of fabricating parts of such 
magnitude have had a backlogof orders for some time it was necessary 
for the Loewy Co. to contract with European and Japanese mills to get 
the needed fabricating capacity. 

Another time saving factor in the construction of these presses is 
the design used for some of the large cylinders required. This design 
incorporates the multi-layer method whereby concentric layers of high 
tensile steel 1/4 in. thick are "wrapped" around a cylinder wall 1 in. 
thick and then welded under tension. This technique results in a saving 
of 25 percent in time and material. This method is also used in fabri- 
cating the accumulator bottles. 


The design problems on heavy presses are of a magnitude compara- 
ble to the press size. To function effectively and economically these 
presses are required to have these features: versatility, reliability, 
high production, accuracy and producibility. They must be able to forge 
small circular pieces, long spars, thin webs, thin and thick surfaces - 
all on one press. The press must be rigid enough to take care of off- 
center loads, or other provisions must be made to compensate for 
eccentricity. It must operate fast; produce precision forgings; have 
multiple pressure stages to economize on power consumption; it must 
produce pancakes and small chunky pieces requiring concentric loads, 
thin sections requiring the flow of the metal into narrow cavities; it 
must also take care of spreaded loads. These problems are being 
thoroughly investigated by all of the press manufacturers involved in this 
program and are expected tobe ironed out as more experience is gained 
with these presses. 

The design and construction of these large presses introduced many 
associated engineering problems. These include new systems for con- 
trolling the presses under varying conditions; new designs for large 
forging dies; a machine to stretch and detwist the larger extrusions; 
also new heat treating furnaces and techniques. Personnel problems 
also were involved. The working conditions of the press operators 
demanded a solution to the ventilating problem created by smoke due. to 
vaporization of the die lubricants. 


From the product design and metallurgical standpoints there will no 
doubt arise many problems not generally invalued with smaller forgings 
and extrusions. Includedamong these will be: stresses set up in cooling; 
structural soundness in large sectioned parts made from alloys of alu- 
minum, magnesium, nickel, copper and titanium; decarburigzation and 
carbon restoration in steel forgings. 

It is difficult to evaluate precisely the new aspects of production that 
will be opened up with the introduction of these mighty tools. While 
primarily geared to aircraft production there is no doubt that the whole 
field of metal design and engineering will be greatly infiuenced. One 
thing is certain. The nation's design engineers are showing consider- 
able interest in the technical meetings being held on this program and 
are intently following all the technical developments with an eye toward 
product improvement. 











YALE & TOWNE LIFT TRUCK “PICKS-UP’ 


Double Saumnge Faylo. 4 


.»- 51% on the Cluster Instrument Panel Installation 


.-- 44% on Conduit Installation for the Motor Hoist 


PPE heavy-duty lifting and nauling performance 

I expected of these Yale Industrial Lift Trucks 
means that they must be assembled with fasteners 
that can take it. That’s why engineers at Yale & 
Towne Manufacturing Company, Philadelphia, Pa. 
chose SPEED Nuts and SPEED CLAMPS® over all 
other methods. 


They found that Tinnerman self-retaining SPEED 
Nuts provide rugged, vibration-proof attachments, 
cut materials handling, and reduce assembly costs! 
The result in this case was an amazing “double 
savings payload” of 517, and 44% in production 
costs, plus a whopping savings in materials! 


OLD WAY 


Instrument panel cluster 
used 4 T-shaped weld nuts 
hole 


a eM 


Poor CT re 


production line 


ge, 


SPEED NUT WAY 
Self-retaining “U 
NUTS 
hood 


hole to offset normal toler 


fype SPEED 
snap in place by 
Float in mounting 
ances. Eliminate hole 


misalignment problems and 





welding operation 


Big production savings like these can be yours 
A Tinnerman Fastening Analysis on your products 
may provide the answer. ..ask the Tinnerman repre 
sentative in your area for full information on this 
important engineering service. 


No matter what you assemble or build, it will pay 
you to turn to Tinnerman for better fastening engi- 
neering! Write today for your copy of the new 
“Savings Stories” booklet. TINNERMAN PRODUCTS 
Inc., Dept. 12, Box 6688, Cleveland 1, Ohio. 


In Canada: Dominion Fasteners Ltd., Hamilton, Ontario 
Britain: Simmonds Aerocessories, Ltd., Treforest, Wales. In France 


Aerocessoires Simmonds,S.A.—7 rue Henri Barbusse, Levallois(Seine 


OLO WAY 
Tubing and wiring secured with 
clanips, felt lock- 
ond 


orred 


pipe spacers 
a threaded nyts 


Spocers loose in service 


permitting. damage to tubing 


and: wiring 


SPEED NUT WAY 
conduit 


vibration-proof 


Tubing wiring now 
fastened with 
SPEED CLAMPS featur- 
SPEED NUT 


cushion 


Tinnerman 
ing special “U" type 
ond extruded neoprene 
One SPEED CLAMP replaces 4 
separate pieces. 
* 
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his I~F ONE WERE TO PASS AN OPEN DOOR and hear to put on a demonstration Dozens ot s if CX 
remarks such as: “Now wait a minute, first Ict me ples can be cited 
ies say something,” or, “What you say really doesn't Can it be said that all these great 
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. mean anytning, let me tell you,”’ or, “Well I never were poor teachers? Did none of these men have th 
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heard that It cannot be very important,’’—one would ability to communicate their ideas The answer 
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expressions are typical of the extrovert whose out- good teachers. All of them had a difficult tu find 
standing characteristics include a healthy degree of ing students willing to learn. The greatest hindran 
conceit, a refusal io recognize arguments contrary to world progress has not been the inability of th 


to what is desired and the inclination to be heard 
first and above all others. These are the necessary 
qualifications for good salesmanship. And generally 
speaking the best salesmen are poor students. They 
are hard to convince because they do not want to be 
convinced. They want to do all the convincing. 
There is an old old saying to the effect that engi 
neers do aot have the ability to communicate their 
ideas to others in a clear manner; they cannot teach. 


There is 


‘Is he a good teacher or ar 


That is a very much one sided statement 
always the question, 
his studerts dumb.”’ There is nothing so impossiblc 
to teach as the person who does not want to learn 

People whe are not engineeringly inclined and 
who are rot educated in the sciences cannot readily 
understand even its elementary principles. But a 
scientific or engineering degree is not always essential 
for a practical understanding of a scientific develop 
ment. Yet many managers will scorn engineers who 
attempt te explain significant developments 

Fulton found it almost impossible to make men 
understand the rudimentary principle that steam 
under pressure will exert a push on the face of a 
piston. }{cCormick had a hard job getting anyone 
to even consent to listen to his explanation of the 
operation of the reaper. Even taking something as 
simple amd unmechanical as a safety razor, Gillett 


had a tough time trying to get bankers to allow him 


scientists and the engineers to explain their ideas 


I 
The hindrance has come from th 
stubbornness of men who wouldn't listen and who 
did not want to learn 

It often requires a great effort to maintain an open 


mind. Also, most decisions are based on th otions 


rather than logic By nature, the engineer is a master 


at logic. The salesman is a master of the art of 
appealing to the emotions and is usually also ai 
expert in the art of deception 

Who is to be criticized when a company fails to 
heed the repeated advice of its engineers and thereby 
loses much money? Shall the engineers be blamed 
because they had failed to convince management ? 
Or shall management be blamed because management 
listened with a closed mind and did not want to 
learn? 

Smart management will study seriously the pro 
posals of its engineers even though thos proposals 


have been presented without fanfare, boistcrousness 


or fantastic claims. In other words, the proposals 


t 
should be studied in spite of the fact that they have 


been presented clearly, fully and honestly 
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Ball Bearings Are Basic 















New Departure air- — - 
craft applications In Sensitive Instrumentation 
range from turbo-props 
to tiny pointer pivots no 
larger than the head of a pin. 






Moving parts of sensitive instruments call for the 4%, A 
extremely accurate, low friction support that only Vy Like A BALL © 
ball bearings can provide. And, whether it’s a low 6 ROLLS 

torque or high speed application, New Departures 
meet the most exacting specifications! 

Ball bearing production at New Departure is the 
epitome of precision. Balls for many instrument bear- 
ings are ground to within 10-millionths of an inch 
variation in diameter,and sphericity within 5-millionths! 
Instrument bearings are assembled, inspected and 
packed under surgical standards of cleanliness. 


NEW DEPARTURE 


BALL BEARINGS 







’ Throngh its resources of research . . . its engineering 

: excellence . . . its precision production . . . New 
Departure is the recognized leader in the industry. : 
Keep your eye on the BALL to be sure of your BEARINGS! NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONNECTICUT : 
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Industry has much to gain by establishing sound working liaison 


with independent inventors. Crux of the problem is a policy that 


will proxect the interests of all parties. Here are some suggestions. 


BEN/AMIN MELNITSKY 


ALTHOUGH the combined research and 
engineering facilities of industry, gov- 
ernment, and university and commer- 
cial institations have been responsible 
for the mass development of products 
and the accumulation of basic knowl- 
edge that will provide the foundation 
for futur: engineering progress, they 
have not preempted the function of 
the inven‘or 

Engineering and invention are not 
the same Each performs an entirely 
different set of functions. Those for 
the engineering department have been 


A) 
tv 
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delineated by these basic objectives: 

1. Anticipate and prevent troubles 

2. Cure troubles or nui- 
sances; decrease rejects 

3. Reduce the cost of a product 

4. Increase the utility of a product 
(or utilize waste products.) 

5. Reduce operating or maintenan 
costs. 

6. Develop new processes, materials 
or products. 

7. Improve the quality of existing 
materials or products 

8. Bring bw better 
tion 


9. Amass 


existing 


standardiza 


technical 


intormation 





leading to a clearer understanding of 
1 product 

10. Contribute to the common stor 
f general technical knowledge, with 
the ultimate motive of increased mar 
k ts through rais | liv ny tandards 

Here the individual inventor out 
o! his eles t H is too d sant to 
know ol ompany | roble: nor n 
sufficiently yuainted with th 
tricacies Of plant operations to s 

st solutions 

But engines work too oft 
channeled by the exiger ; of day-to 
lay plant operations; the inventor 


nt who works uninhibitedly 


a tree ag 


often to the or pl t d sregard ot 
xisting or envisioned industrial need 
In the past, this ppr h ha 
responsible for the d lop t of 
the D | ner monoty} cas 
hardened steel photogr: vur motion 
tur ra and projector, carbor 
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undum, compass, Cl ctric 


auto 
starter, satety razor, radio crystal de 


tector, airplanc : 


K) ro 


submarine, phenolic 
precipitation, and 
many other principles and products 


plastics, lectric 
The list gocs on and on to include a 
considerable number of the 
ing 20th Century inventions 

Yet in many respects the inventors 
ontribution has been glossed over. 
This is evidenced by the 


outstand 


decline in 


number of inventions trom 42 for 
cach 100,000 Americans in 1885 to 
almost half that number now and, 
even more graphically, by the manifest 
difficulty in marketing new ideas. 

This decline would hardly be seri- 
ous were there any certainty that the 
seller's market could be made a per- 
manent feature of our free enterpris¢ 
system. As it is, today’s sure-fire prod 
uct may be tomorrow's lemon 


Establishing Proper Relationships 


Invention remains an academic sub 
in the com 
pany reception room and programs for 
considering and utilizing their ideas 
have been worked out 

On the federal level, the National 
Inventors Council has since August 6, 
1940, provided the machinery for 
evaluating the ideas of independent in 
ventions for the Armed Services. Also, 
by publicizing the invention needs of 
the Armed Services the Council has 
served a useful liaison function. Dur- 
ing world War II over 250,000 sug 
gestions d and the morc 
examined by such experts 


ject unless inventors are 


were receiy 


promising 


as Dr. W. D. Coolidge, Dr. Or 
ville Wright, Major General W. H. 
Tsachappat, and Dr. George Lewis. Of 
the many military problems submitted 
to inventors, about 25 percent wert 
solved. 

The task of publicizing industry's 
needs for new inventions is being ac 
complished to a less satisfactory degree 
by a diversity of methods. A mid- 
western machine shop attracts inven- 
tors by an obvious expedient; its small 
advertisements in the business section 
of the New York Times invite the sub- 
mittal of outside ideas. The National 
Foundation for Science and Industry in 





































AND LUBRICANTS 





FUELS 

Information ¢ 
dicates that con 
It is desirable to - 
low temperatures © 
fuel oil. An ideal diesel 


its physical ® 
ing oil which W 
















LIGH 





WRITING 
Scope: To dev 
ansiating ordin 
tary Application: 
Pt of radio and wi 
: All approach 


gsure- 


siderable work it des n the lubricant 
¥ 


fuel oil . 
nr become solidified 08 1S 


icat- 
{ue} oil would gah F. There is need for lubrie 
nd chemical char 






IP. 
MENT FOR TRANSLATING SPE 


General use in 5 
cong » demtunlentio 
© date have ing; 

: Nndica 
% would be extrem ted that apparatus 
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Chicago reverses the procedure 
distributes to some 3,200 manufact 
ers a monthly digest of new inventio: 
Another variation is the Invent 
Sales Bulletin in which manutactur 
with facilities that could be used { 
making new products list their inve 
tion needs: the Bulletin is sold to 
ventors by the Science & Mechan 
Publishing Company in Chicago. T} 
National Patent Council, Gary, | 
diana, describes newly patented pro 
ucts in its bi-monthly Invention Neu 
The major source list for new inver 
tions is the Weekly Official Gazet 
published by the U.S. Patent Offic: 
Specifications and drawings for all 
newly granted patents are found her« 


Industry's interests do not dictat 
flinging open its doors to all and sun 
dry who considered themselves inven 
tors. So doing would entail a tremen 
dous administrative expense and a sig 
nificant waste of company time. Ever 
more important, such a procedur: 
would certainly lead to legal difficul 
ties, law suits, and consequent bad 
publicity. For these reasons, the initial 
step in any program for considering 
outside ideas takes the form of a letter 
mimeographed sheets, or a printed 
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DESTRUCTIVE RAY 





is des; eti 

; Scope: To develop equipment of usable size capable of sroad tude 

tive or death rays effective at 500 yards without excessive power in 

Military Application: To augment conventional weapons _ 

Status: Investigations to date indicate that tremendous amounts 

would be required using present techniques and that 
proach is indicated. 
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KCA Policy Concer ning Ideas 
Submitted by Persons Outside 


the Corporation 







Fig. 2—Industry has established policies and procedures that stimulate fresh ideas that protect the interests of both the con 
large companies have printed booklets that outline the steps when submitting an inventior 


pany and the inventor Many 
hit i n may acquit and also on 
inderstandis that this Company 
’ ; no obligation whatsoever 
ther than advising the inventor 
whether or not we ar interested in 


juiring patent 
rh: Standard Oil Company (New 


jersey) advises that the inventor 

hould disclose no information on 
vhich he has no ilready obtained or 
pplied for a patent If steps to 
obtain patent protection have not been 
taken and cannot be taken promptly 


written description of the invention 
iy be a pted This should be dated 
gned by the inve and 
y a notary, who should affix his seal 


yn each page or sheet. A similarly at 


ntor attested 


tested copy should be retained by the 
nventor q he des ription should give 
ample of the practical uses of 


the invention in full detail and should 
also indicate the 


particular point which 

the inventor believes to be novel. If 

possible, the inventor should state the 
terms on which he wishes to deal.” 

The Radio Corporation of America 

ilso takes the trouble to stress the 


need for the inventor to pretect hin 


self by listing, in order of preference 
procedures to be employed: 

1. Consult a patent attorney and 
obtain a patent. Send a copy of the 
patent along with your letter 

2. File an application for a patent. 
Send RCA a copy of the specification, 
claims and drawings 

3. Reduce the invention to practice 
by building and successfully operating 
the device, or practicing the method. 
Have at least two witnesses who under- 
stand the invention witness the opera 
tion. Make a complete written descrip- 
tion, in duplicate, of the objects and 
purpose of the invention, describing 
its construction and operation in de- 
tail including whatever drawings or 
sketches are necessary to understand 
it. Sign and date one copy of the 
have them signed and 
two reliable witnesses who 
invention. The in- 
ventor may then carefully preserve the 
and send the unsigned 


and 
dated by 
understand the 


I ape rs 


signe d COP) 
( Opy to RCA 

4. Make a complete written descrip- 
tion and drawings of the invention 
have these witnessed and dated as set 
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forth in the paragraph al 
send RCA a copy.” 
The next step, after 
the inventor has protected himself 
fully as possible, is the logical ai 
necessary One of protecting the con 
pany. Included here are the follow 
ing measures which the inventor must 
agree to prior to submitting his ideas 


OVE and th 


insuring that 


No device, plan, idea or sugges 
tion may be received ““in confidenc 
and no “confidential relation” 
established with a submitter 
eral Motors. ) 

2. No obligation with respect to any 
device or des:gn may be entered into 
which would imply any restriction or 
company activities that is not provided 
by the United States Patent Laws 
(General Motors) 

3. The Company shall be under n 
obligation to reveal Company activities 
relating to the subject matter of sub 
mitted ideas. (General Electric.) 

i. No papers submitted will be r 
turned except in special instances and 
the Company may make copies. (Stand 
ard Oil of New Jersey) 

5. The company accepts and con 


may b 
( ( rel 
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patentabl inventions and un 


ntable ideas submitted by the pul 
only upon the understanding that 
submission is gratuitous and un 
cited . . . and that it entails no 
ligation on the part of the company 
adopt the suggestion or to make 
ipensation for its us¢ (Radio Cor- 
ation of America ) 

6. The company makes no com 
tment that the idea or material sul 
tted shall be kept a secret. (Gen 
il Electric. ) 

7. The company will consider th 
as submitted only so far as in its 


udgment they require consideration ; 
nd it assumes no obligation more 
1an to indicate in reply whether or 
not it is interested (IBM) 

8. The reception and consideration 
by the company of any submitted dis- 
losure of a patentable idea shall not 
in any way impair the company’s 
right to contest the validity of any pa 
tent that may have been or may there 
alter be obtained on it. The submit- 
ter's sole remedy if he believes the 
company to be infringing such patent 
shall be the enforcement by him un- 
der the patent laws of the United 
States of such exclusive rights as he 
may possess by virtue of his patent 
(General Electric) 

). The foregoing conditions may 
not be modified or al rogatcd except 
n writing agreed to by one of out 
xecutives or duly authorized officers 
IBM) 

The final 
ction 1s a release form from the in 


ntor. It can be argued that the in 


ement ol company 


ventor forteits many rights by signing 
such a release or agreeing to the rather 
harsh terms cited above. He does leave 
himself oper to theft should the com- 
pany be unscrupulous. It goes without 
saying that deas are occasionally p! 
rated; however, the vast majority of 
oncerns are as honest in their deal 
ngs with inventors as with customers, 
mployees, and suppliers. Killing the 
goose for the golden eggs is bad 
usiness no matter where the analogy 
s applied 

The release form plus other prelim 
nary documents should serve as the 
basis for an active file on those inven 
tors whose ideas have merit. Here 
should be deposited correspondence 
newspaper clippings about the inven- 
tor, copies of memorandums, records 
of interviews, and other pertinent ma- 
rial. Each item should be dated, 
signed, and in some instances coun- 
tersigned or notarized. Should the 
nventor bring legal actions against 
the company, the file will prove in- 
valuable. 
The inventor file should also con 
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Ain intorfr al on 

Who have never ibmutted ideas ai 
who have never evince the slightest 
interest in Company activities. It is the 
responsibility of the manager of th 
pat nt d | irt nt na large nat 
facturing « 1 to obtain copies « 
ill new pa s which a \ f 
motely connected with th products 


manutactured by the concern. The put 
poses of this are to k ep the concern 


posted on new d velopments to ind 


ite patents that might be worth pur- 
I 


hasing, and to check on patent in 
tringements. An even mor important 
reason is to learn of individual inven 


tors whose work indicates abilities that 
might be of value to the concern. A 
active file is set up for each of thes 
inventors and when it is deemed ad 
visable, interviews are arranged 

Those who have had dealings with 
free lance inventors all know that, 
as a class, they are difficult persons to 
do business with—unpredictable and 
often unreliable in keeping appoint 
ments or meeting deadlines. The in 
ventor must be handled tactfully. His 
demands may often be unreasonabl 
and his disregard for such mundan 
matters as pront and 
disconcerting 

H. Stafford Hatfield, a noted Brit 


ish scientist has said that “the inv 


’ ' 
loss can | most 


tor is a reactor, a stubborn qu 


tioner, a rebel . Self will and 
refusal to be led characterize th 
son all through Clearly, th 
mands that the company representatin 
who negotiates with inventors should 
he an executive who carries sor 
weight within the organization. Hat 
field states further that “‘inventiver 
generally shows itself at an carly 
age.” The firm which refuses to con 
sider an idea because its creator 
young makes a serious mistake. Phil 
Farnsworth, George Westinghon 
Thomas Alva Edison, Edwin H. La 
and many other notable inventors wer 
in their teens when granted th 
first patents 

Many a straight-laced executive has 
been unduly prejudiced against an in 
vention brought into the office by a 
garishly-dressed individual. Hatfield 
has some sage counsel here: ‘The in 
ventor suffers none of those acut 
pains from breaches of social consid 
eration and convention, from contact 
with the bizarre or the “‘not quite 
nice,” which afflict (the ordinary per 
son.) He further specifies that th 
nventor’s sole justification to himself 
for his own existence rests upon his 
active pursuit of his life’s work 
This accounts for the fact that such 
types commonly exhibit a disregard 
for sources of self-feeling which other 


lt 1USUry S$ ib 

profess tal i ( 
tow ird icW is \ 

5 with ‘ 

t del | 

on | ) l 
[he patent system and pat \ 
should | studied 


iniquities remove i At 


{ A pa Vest \ V 
littl ore Ul n ght to si ) 
observer notes that th wustory 
outstanding ntior the | 
the story o nh tors Sf 
uch o 0 of nus p! mts s { 
fringements 
] ustry ho ] on uc! 
lirect aid as poOssiIDI » th to 
The development of th Prepo \ 
O h Ss an x it { xamp! 0 
dustry-inventor cooperation Louts A 
Falligant, a young ex-naval off h 
upon the idea of a portabl blow 
torch with several improved featur 
His plan was to liminate hand pum] 
ng by use of selt-pressurizing fu 
arried in a disposable and repla 
ontait The Phillips Petrol 
Con pany open d its laboratories to 
Fall gant il 1 developed ror h m 
il liquid P troleur fucl which 
Ww, i>} SsuriZ { i { 
peratures. The Crown Can ¢ 
Was equally Oopel Th 
uch depart : onths wit! 
th avente n ng flaw 
the product. In both th 
ompanies provided their services ! 
{ charge with n rings att 
Needless to say, the ! ure Prod 
Corporatior wi 1. Falligant found 
D 1949 } come eye 
om Ph ind cial f 
Crow 
( | won with yrthwhil 
) x \ oth ) i w“ 
P tting fr ompany 
ls ana proat f x} f nta 
} | offering 
ring \ | tO inv 
tor ling } | Sa 
working O t so 
( the low c O i 
taken by industry in its task o O 
ny th I t I n to ti 
prominen t of njoyed 


Deep rooted prejud 


hange mi tself, | h te 
such an extent that each inv tor wit! 
1 worthwhil lea will r ve a fa 
hearing. This cannot be legislated 


such an enlightened approach 
spring from the knowledge that 
vention is vital to business, that to 


morrow s free enterpr stems fro! 
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Applications Extended for 


sREATI ILIZATION of the Al-Fin 
O ithe o nal heat trans 
pp! a naterralized 
through exter \ study of the bond 
pro { thorough testing of 
} O 
The mctall ombinations ar¢ 
ow dev loy ] or slications r¢ 
ng tn ] if fy trength al d 
itigue f tar f yus metals 
nd th ght w ht vgn heat con 
luct ty aod | ring properties, and 
( ‘ tion r if yf | Ti 
P alumint uf f its CO 
ting al h Alcoa 43 
] l 14 l 0 4), 46 
Almag ind Frontier 40E, can be 
bonded ssfully to gray, malieabl 
, : 
ductile or nodular and austenitic trons 
carbon, alloy ind stainless steel 
Inconel ind th N on cries af d 
titanium Bi-metall units can be 


heat-treated to improve physical prop 
erties and to stress-relieve the alun 
inum 
The pr (Product Enginee y 
} process roduct Engineering, 


May, 1944) consists basically ol apply- 
ing a coating of aluminum to a metal 
lic surface, usually ferrous, and then 
casting an aluminum alloy agains® the 
coated surface. 
The Process 

There are three basic steps in the 
Al-Fin Process preparation 
and masking of the base metal; dip 
ping the metal part into an aluminum 
bath to produce the bonded coating 
asting an aluminum alloy against the 


surface 


prepared surface 

The surface to be bonded 
free of oxides. Sandblasting, chemi 
cal cleaning or a machining operation 
is necessary to obtain a clean surface 
The areas not required to be coated 
are masked-off by spraying or paint 
g with colloidal graphite. The part 


must be 


ing 
is then immersed in molten alumirum 
at about 1,300 F. The aluminum r 
acts at the surface of the part to form 
an intermetallic rated 

The coated part is transfered from 
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the aluminum bath to the mold whil 
the coating is still molten to minimiz 
formation of aluminum oxide and to 
insure ettective fusion of the casting 
alloy with the coating. In cases wher 
transfer to the mold while the coat 
ing is stili molten is impracticable, 
secondary heating operation may b 
used to reactivate the surface prior t 
casting. This can be done by induc 
tion heating, oxy-acetylene reducing 
gas heating or other industrial heat 
ng methods 

After transfer of the treated bas 
metal to the casting mold, the alun 
num alloy is cast against the part 
either by sand casting, pressure cast 
ing or die casting. No special tect 
nique Or equipment is necessary 


The Bimetallic Bond 


Th Al-Fin Process is classified 

olecular bonding rather than 
mechanical joining. Ferrous metals 
uickel and titanium react with molten 
intermetallic 


one ot! 


aluminum to form an 



































LUMINUM 





corapound at their surface. This com- 
pound forms the bond between alumi- 
num and the base metal. The region 
in the proximity of the bond is shown 
in the phot -micrographs in Fig. 2 
A cross-section of a coated metal part, 
prior to casting aluminum against it, 
will indicate a 0.001 in. film of inter- 
metallic compound bonded to the bare 
metal, and adhering to the surface of 
the compound will be a 0.002 in. film 
of aluminum. It is this film of alumi- 
num that facilitates casting the alumi- 
num alloy against the treated part 
The bon? has a_ mean _ tensil 
strength cf 15,000 psi and can with 
stand shearing stresses in the order of 
8,000 psi. This strength is retained 
up to 500 F. The bonded construction 
withstands vibration and will with 
stand pressures up to 3,500 psi for 
hot hydraulic oil and 1,000 psi for 
dry nitroger without leaking 
Electrolyiic corrosion is not a seri 
ous problem with this type bi-metallic 


construction because there is no direct 
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Aluminum Bonding 


aluminum to ferrous metal couple 
The intermetallic compound acts as 


a buffer between the two metals. Thé 


electrolytic potential between either 
the base metal or the aluminum alloy 
and the intermetallic compound is 
considerably less than that between the 
base metal and the aluminum. Also 
there is a gradation of aluminum-bas 
metal alloy at each side of the inter 
face to further reduce the potential 


Applications Numerous 


Heat Transfer. The original field 
of application for this process was for 
heat transfer in such parts as air-cooled 
cylinder barrels for aircraft and in 
commercial heat exchangers. As indi 
cated in Fig. 3 there is no measurable 
resistance to heat flow across the inter 
face of the aluminum and base metal 
as would be expected in a mechanically 
joined sandwich 

Heat transfer applications have been 
extended in the past few years. Alumi 
num internal cooling fins bonded to 


Fig. 1—Aluminum bonded bimetallic units include 
brake drums, air-cooled cylinders, steel backed alu- 
minum bearings, timing gears, cooking ware piston 
ring carriers and other functional parts. 


Fig. 2—Photomicrographs showing the bonded area of 
bimetal units. The intermetallic compound that forms 
during the treating process is clearly visible. 


Ol cxampl In this ca ivantag 
is taken of the good electrical con 
ductivity aluminum and the inter 
metallic ol ypound as_ well s their 


good heat conductivity 

Another application is the exhaust 
stack heat exchanger used in aircraft 
engines which consists ol in Inconel 
shell with bonded aluminum fins 
Waste heat of the exhaust gas ts used 
to heat large volumes of fresh air for 
deicing critical wing and empennag 
Ss tions 

In the manufacture of cooking uten 
sils, the good conductivity of alumi 
num is used to advantage by bonding 
inch thick aluminum bottoms t 


0.025 in. thick stainless steel pots and 


weight reductions in aircraft and auto 
motive construction have been effected 
through th ntelligent application 
of this process—without 1 lucing 
ng qualities Stecl 


honded to the aluminum at 


strength ana wear 
inserts are 
locations wher trength or wear re 
sistance is required This type con 
for alumi 


num housings with bonded-in steel 


struction, Fig. 4 (a), is used 


bearing retainers and oil seal bushings 


and for aluminum timing gears, with 
bonded in steel hut Ss T he a gears 
have a service life several times that 













rcial molded resin-fiber gears 

Ihe service life ot aluminum pis- 
tons for heavy duty gasoline and Die- 
sel engines, has been increased by 
bonding-in a ferrous metal top ring 
carrier. A tough wear resistant groove 
is thus provided for the top compres- 
sion piston ring. This ring absorbs 
about 80 percent of the wear because 
it is exposed to the most intense heat, 
least and 1S 
ubject to abrasion by dust and dirt 


receives th lubrication 


entering the intak« 

The bonded-in ferrous ring band 
Fig. 4(b) reduces wear of the top 
ring groove, prevents “‘blow-by,”” with 
resultant savings in oil consumption 
and reduces piston or piston ring 
breakage and possible engine damage. 

An effective construction for 
necting hydraulic mechanisms 
with their actuating controls in missile 
application Fig 


con- 
scrvo 


5 consists of a com- 


pact lightweight aluminum housing 
within which is bonded thin-walled 
stainless steel tubes, pre formed to 


follow their required paths. The hous- 
ing also contains the actuating pistons 
so that the hydraulic cylinders become 
ntegral parts of the unit 

The tubes ar 
iluminum with th 


bonded into the 

ends blind. Ad 
Huid to the cham- 
hydraulic cylinders 
nto the tubing. 


10n of hydraul 
rs that form th 
is through slots milled 


Connections to the controls are through 
lrilled holes of th proper cross sec 
tion into the blind ends of the tubes 
Sealing at th ontrol connection is 


omplished by the use of O-rings 


Ihe molecular bond pr nts | akagi 


ctween the drilled holes and along 
th out | lia ro a tl 5 
Bearing Appli ) Stecl-backed 
luminum exhibits good bearing prof 
ert tor heavy duty applications, such 
is in Diesel engines. The ste | backing 
upports the load and the aluminun 
functions as the bearing surfa Its 
caring qualit s includ lov oem 
nt of friction, r tan to hemical 
ittack by y oils, good thermal 
haracteristics, high load arrying Cca- 
pacity ood fatigue properties con- 
rormabDility and iml lal iuity 
4 6 percent tin-aluminum alloy is 
used tor these bearir p Lead indium 
overlay an | used to increase resist 
ance to seizure The u of steel back- 


tor fuller utili- 
haracteristics of 
aluminum alloys without the 


ing for strength allows 
zation of the bearing 
adverse 
effects of strengthening alloying ele- 
ments required in solid aluminum 
bearings. 

Bearings and bushings now being 
made by this pr include 
slipper, thrust and sleeve type 


I I 
Cost Reduction. Besides the 


) Ss 


Cap, 


func- 
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tional advantages of bonding alumi 
num to ferrous metals, savings in 
production and assembly costs can fre- 
quently be obtained. For example, an 
automotive oil filter container for- 
merly of a multiple component bolted 
construction, is now made in one piece 
with the aluminum cap sabes in- 
tegrally to a steel tube. 

Savings were obtained with this 
process in the manufacture of jet en- 
gine compressor stator Liades. These 
blades formerly made of forged alumi- 
num, are now made by bonding rolled 
steel airfoil sections to a pressure die 
cast aluminum footing. The root end 
of the steel strip is prebonded by the 
Al-Fin process. At the die casting 
machine the end is induction heated 
to melt the aluminum on its surface 
just prior to being inserted in the die 
cavity. Total savings of about 60 per- 
cent were realized through the use of 
a less expensive blade material, die 
casting the footings and the elimina- 
tion of subsequent machining. Toler- 
ances are held to 0.002 inches 


Design of Parts 


For high ——— applications, 
parts must be designed to keep the 
stresses below the service bond strength 
values of 15,000 psi for tension and 
8,000 psi for shear at the maximum 
operating temperature of the bimetallic 
assembly. Apart from applied me- 
chanical loads, bimetallic units, such 
as brake drums and cylinder barrels, 
are subjected to heat stresses which are 
direct functions of the difference in 
thermal coefficients of expansion of 
the component members, weight and 
volume ratios of these members, and 
the dimensional complexities of the 
individua! designs. ; 

Three important considerations for 
designing bimetallic units to compen 
sate for high thermal stresses are: 

1. Design the bimetallic unit so that 
one member, the ferrous part or the 
aluminum part, has thickness and 
length ratios to allow elastic deforma- 
tion during heating and cooling. Ex- 
amples of such design are the air- 
cooled bimetallic cylinder barrel and 
the bimetallic stainless steel, alumi- 
num-bottomed cooking utensils. Bi- 
metallic cylinder barrels are made by 
bonding and casting a rather large 
mass of commercially pure aluminum 
to the ferrous liner. From a tem- 
perature versus thickness failure curve 
it can be determined that if a stand- 
ard aircraft engine cylinder barrel with 
permanent mold unfinned aluminum 
muff were heated to a temperature of 
the order of 500 F, the aluminum 
would tend to separate from the barrel 
liner. However, this is not the case 








fins are machin d 


the 


alter Ii 
final form the layer of aluminu 
the base of the fins has a thicknes 
the order of yy in. The fin pitch 
optimum heat transfer is 0.100 
and the fin thickness is 0.030 in 
other words, the space between the 
represented 70 percent of the t 
volume of aluminum cast. Since 
fins are actually thin disks of alu 
num, they act in an elastic-unsta 
fashion when stressed and no lon; 
follow directly the moment of inet 
equation in which stiffness is a fur 
tion of the third power of fin heig 
(radial depth). After machining t 
aluminum fins, the same bimetallic o 
inder barrel could be heated to t! 
melting point of aluminum with 
rupturing the bond. 

Study of an Al-Fin bimetallic cook 
ing utensil will show that as a struc 
tural member it is quite elastic sin 
the stainless steel portion is 0.025 ir 
thick and the bonded aluminum bot 
tom is $ in. thick. Thus it can b 
compared somewhat to a_ bimetall 
thermostat construction in which th 
ends (although of circular construc 
tion) are free to move. For such a 
construction the bond stress is de 
pendent upon three main functions 
namely: modulus of elasticity, differ 
ence in temperature expansion coem 
cients, and operating temperature. A 
very important factor in this construc 
tion is the lowering of the modulus of 
elasticity of aluminum with tempera 
ture which results in a direct reduction 
of the bond stress. 

Another design procedure is to 
make use of high thermal expansion 
type ferrous metals, such as high nickel 
cast iron known as “Ni-Resist”’ type I 
The thermal coefficient of expansion 
of this material is comparable with any 
of the commercial aluminum alloys 
and for a temperature range of 70 F 
to 400 F is within a 5 to 10 percent 
range lower than the commercial pis 
ton aluminum alloy A-132. Since the 
bond stresses are a direct function of 
the difference in coefficients of thermal 
expansion is can be seen that with 
these two materials the bond shear 
stresses would be moderate evet at 
relatively high temperatures. An ex 
cellent service proven example of this 
type of design is the well known Al 
Fin bimetallic piston of aluminum 
with bonded-in eases ring carrier. 

3. Still another design procedure is 
to use a low strength high ductility 
aluminum or aluminum alloy so that it 
offers less restraint during high tem- 
perature operation. This third method 
allows a choice of ferrous members 
since the aluminum portion, because of 
its low strength characteristics, would 
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Fig. 3—Heat transfer measurements through the Al-Fin bond 
indicate nw measurable drop in temperature across the interface. 


Fig. 5—Top view of a hydraulic manifold base containing stainless : 
steel tubing bonded into a light-weight aluminum housing. This tM # 
type construction is used to connect hydraulic servo mechanisms % 4 
with their actuating controls in missile applications. 





Fig. 4—(a) Steel-backed aluminum, firmly bonded, is used to combine strength and light weight for such applications as 
aluminum housings with steel bearings. (b) A bonded-in ferrous metal ring carrier for aluminum pistons provides a 
tough, wear resistant groove for the top piston ring and increases the service life of the pistons. 


be too weak tw carry heavy loads. This aluminum is on the outside of a ferrous _ plished by the use of a steel core 
type of construction would be more liner. This particular problem is quit In applications that require high 
suitable for aon-mechanically loaded important with parts such as steel strength heat treated steel members it 
parts such as heat exchangers where backed aluminum-lined bearings. For s essential that the physical propert 
mechanical strength is secondary economic reasons it is advantageous’ of the steel do not chang 
The consic erations presented above to use inexpensive low carbon steel for during the Al-Fin pro ng. Sir 
also hold true for bimetallic units in the backing material and because th the bonding temperatures are higl 
which the ferrous member is on the latter has a low coefficient of thermal nough to partially draw low carbor 
outside and the aluminum is bonded expansion as compared to the 6 per steels, th tallurgically stabl 
and cast to the inner surface. Here cent tin-aluminum bearing alloy th alloy steel h SAE 4! 134 
there is the additional problem of the close expansion differential mentioned and Timken 1 A(S) 
aluminuin shrinking away from the above no longer exists. To compen nded. Tests indicat t th 
steel component while the unit is cool sate for the stresses set up during th tigue propert f th O 
ing to room temperature after casting cooling stage an opposite restraining mater! lly affected 
This creates tensile bond stresses as force must be imposed on the alumi i a 
contrasted to helpful compressive num as it cools from the molten stat article furnished by Al-Fin Division of 
stresses as 11 applications in which to room temperature. This is accom Fairchild Engine and Airplane Corporation 
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Instead of using compressed air for operation, a new 
line of road breakers made by Warsop Power Tools Ltd., 
London, England, has the breaking tool coupied directly 
to a small gasoline engine. In effect, the power plant is 
a single cylinder, two cycle opposed-piston type engine 
and the tool is connected to one of the pistons. The ham- 
mer piston that drives the tool is free floating: driven 
downward by the explosion of the gasoline mixture in 
the combustion chamber, and returned to striking posi- 
tion by the exhaust gases working on a large diameter 
section on the underside of the piston. 

The exhaust port is located su that some of the gases 
are retained to provide a cushion at the top and bottom 
of the stroke and prevent metal-to-metal contact between 
the hammer piston and the piece that seals off the lower 
end of ths hammer cylinder. 

Advantages claimed for this type of equipment include 
increased portability and reduced operating costs. The 
breaker consumes about 2} gallons of fuel per hr. U. S. 
distributor for these tools is Warsop Power Tools Inc., 
P. O. Box 1809, Wilmington 99, Del. 


POWERED BY self-contained two-cycle gasoline 
engine, portable road breaker uses flywheel 
magneto and ignition coil. Lubrication is ob 
tained by mixing one part oil with 16 parts 
vasoline when mixture passes through crankcase 
I'wo light alloy fans mounted at each end of 
crankshaft circulate cooling air around cylinders 
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ne ENGINE UNIT is mounted at head of machine in an 
el inverted positon. Instead of the normal cylinder head 
b there is a hammer unit composed of another cylinder and 
ts a piston of two diameters. Chuck or tool holder is located 
c. at the lower end of the hammer unit. Entire Assembly is 
ot : bolted together by draw bolts that pass from the tool holder 
Ss. to the crankcase. 
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HOW IT WORKS: Explosive mixture ts drawn in fror 
carburetor to the crankcase and then to combustion chan 


ber. Spark plug ignites mixture and explosion occurs 


between engine piston and hammer piston driving engin 
& ; 
i Exhaust 


piston upward and hammer piston downward 


gases pass through hammer cylinder port to undersid 
of hammer piston and returns piston to striking position 
I 





139 























Header 


Air lines 


=< 


Cylindrical 
pump cosing 


Diaphrogm\— 
vo/ves 




















140 


ne ee ee ee ee | 


pumping rate. The unit is self priming. 


of synthetic rubber. 
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A Section B-6 


valve 


Eyector~-~__ 


[his compressed air-operated displacement pump uses piston operated 
diaphragm suction and delivery valves to pump solids or semi-solids in 
suspension. Called the “Ejectopump”, it operates on a regular cycle with 
separate suction and discharge strokes so that it produces a delivery simi- 
lar to that of a single acting ram pump. A needle valve in the header per- 
mits the adjustment of the rate of air admission to the casing during de- 
livery stroke so that output can be controlled to produce the desired 


The standard pump has a mild steel casing with gunmetal or cast iron 
valves, gunmetal float and float rod, and cast iron header with gunmetal 
fittings. For food and chemical applications, the header is supplied in 
monel metal with stainless steel valves and fittings. Diaphragms are made 


Ejectopump is made by Gresham and Craven Ltd, Manchester, England, 

and is distributed by the Ferro Corporation, Cleveland. The pumps are 

' available in sizes with capacities from 4000 to 9000 g.p.h. With the 
standard ejector, the pump can work against a 10 ft. intake head and a 
special ejector is available for a 20 ft. head, 


Prod 








British Solids Pump Uses Compressed 


SUCTION STROKE. With the float 
(F) in lowered position, compressed 
air passes above float, valve to ejector, 
holding open valve (B). Compressed 
air also acts as shown to close deliv- 
ery valve and open suction valve 
Vacuum caused by ejector draws out 
ait in float chamber and draws liquid 
into chamber. 


DELIVERY STROKE. As float rises 
with fluid it closes ficat valve to cut 
off the compressed air supply to the 
ejector and delivery valves. Instead, 
air flows through needle valve to 
close suction aad open deliver) 
valves. Compressed air also enter 
casing to force fluid out. As liquid 
flows out, float drops closing floa' 
valve to start suction stroke again. 
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Compressed 
om 





COMPRESSED air-operated dis- 
placement pump (far left) consists 
of cylindrical casing containing a 
float, a header with air ejector and 
necessary pneumatic valves, and a 
manifold to which are attached dia- 
phragm type suction and delivery 


valves. 


CROSS-SECTION of header (cen- 
ter) shows details of ejector. Dur- 
ing delivery (as shown) diaphragm 
and float operated valves are 
closed so that compressed ait flows 
through needle valve to pump cas- 
ing and suction and delivery valves. 


CROSS-SECTION of delivery valve 
in the open position. Valve is held 
open by mp reese air acting on 
under side of operating cylinder. 
Valve is held closed by compressed 
air operating on top side of both 
operating cylinder and diaphragm. 

































































PRODUCT BDESIGHS 


Bimetal Yoke 
Trips Miniature 
Circuit Breaker 


When a bimetallic yoke overheats, 
it expands and releases a spring- 
the 


circuit 


loaded mechanism that opens 


circuit in a new miniature 
breaker made by Mechanical Prod- 
cts, Jackson, Mich. After the bi- 
metal is cooled, the circuit can be 
reclosed by pushing a reset button. 
Called the “ Mini-Breaker’”’ the device 
has pessed Underwriter Laboratory 
tes.s in the classification of Circuit 
Breaker, Miscellaneous. 

Designed for ordinary residential, 
and industrial 


commercial, service, 


the device mects the temperature 
conditions required for approval for 
aircraft use. Characteristics of the 
breaker permit it to trip at 200 per- 
cent load within 120 sec, trip at 125 
percent of load within one hour, and 


interrupt 5,000 amp circuit, 125 v ac, 
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DESIGNED TO FIT an ordinary Edison plug type fuse holder, this ther: 

circuit breaker is suitabl 20, and 30 amp « 115 

of 25 parts, there are only two moving sub-assemblies: The reset plus 
I I 


tor 15, rcuits 125 \ 


( OMipo 













ope rated by the return springs, and the movable contacts and bimetal activa 
60 cycles at 50 percent power factor. by the extension spring 
Positioning Film release button 
Cutter ndicator P \ 
Fold Light Path 
“4 : Comero-siide 
O C 1g C at mechonism 
- + ; f/f Adopter clomp 
in Oscillograph Tr 
c 
7 sit 
Oeta-record Rubber- 
Camera door i. 


lo make permanent recordings of 
oscillograph wave forms quickly, 
Allen B. Du Mont 
Cliften, N. J. developed a camera 


that uses the Polaroid-Land process 


Laboratories, 


to produce a finished print in 60 sec. 
Because the Polaroid emulsion is not 
too sensitive to the narrow spectral 
light emitted by a cathode ray tube, 
Du Mont employs a wide aperture 
fil.9 lens so the camera can photo- 
graph all oscillographic phenomena 
except high speed single transients. 
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Eye shield 






Lens-occess door 
Camera housing 
Adopter clomp ring 


View ng -Jooranod 
GROUND GLASS writing surface permits entering identifying data on oscil! 
graph record made by Du Mont camera. With sliding film holder, nine | 
amplitude traces can be photographed on one film for comparative or econon 
purposes. Adapter allows access to oscilloscope controls while camera is in plac 
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UNDER NORMAL OPERATING CONDITIONS cur IN THE TRIPPED POSITION, reset button protrudes to 


rent flows as indicated. On short or overload, bimetal heats xpose trip rin When bimetal has ‘led, break 

up and bends away from latch plates so that return spring reset by Sahin plunger down so that latching plat 
force plunger outward. Twin extension springs then engage bimetallic element. This brings the contacts to 

pull bimetallic element and movable contacts away gether, closes the circuit, and preloads the return spring 





Reset button 


Conductor 





contoct 


Movable 
contact 


oa Extension 
spring — 


Bimetal compressed ' 
yoke 









Return sprin 
Exiension Return expanded 


spring 








Film folded light path that reduces th 
length of the camera. A color sclective 
mirror, coated with } wave length lay 
ers of materials reflects photogray h 

: cally useful light from the CR tube to 
oun ' 
Ground .} the lens and film while it passes th 
g/oss 
yellow component of light to th 
= -- “Objective <yope for direct viewing of th 
' tens with oscillograph 
--Lomes leat shutter An aluminum adapt r ring mount 
% rs the camera to th nstrument and 
‘ ‘ . ’ : - : 
grounds the all-meta i ra to pr 
vent fils fogging by  clectrostat 
mh Cathoge " + 
GE gpg NR roy tube charges The shortened body, and lo 
To wepiece for ——__"s cating the Polaroid film holder or toy 
Owect viewing ----Front surface of of the camera lessens the turning mo 
beom splitter mirror os 
nt on th uly ra-oscillograph me 
First surfoce , ; ' 1 
eS and sin piifi sth prol icem of securimgys 
the camera to th nstrun 





BEAM-SPLITTING MIRROR folds light path by sending useful photographic surface is arranged so that identifying 
}, 


light to the wide aperture lens which can photograph a CR spot moving at a data like index num 


oper tor can view scope while making a photographic record. oscillogran 
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Built-in illuminated ground glass 


rorrt tle written 





of two in. per microsecond. Mirror passes yellow light to eyepiece so on the glass appears at the top of the 
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Packard reduces engine weight by 
using aluminum instead of steel 
parts. Diesels of this rating usually 
weigh over 7,000 Ib; Packard’s 600 
hp engine weighs only 3,200 Ib. 


MAJOR 
ALUMINUM PARTS 


Crankcase and cylinder 


MAJOR 








Cylinder liners 
ds 


rel and hea 
Oil pan Connecting rods 
Accessory gear case Crankshaft 
Flywheel housing Camshaft 
Intake manifolds Valves 
Exhaust manifolds Gear train 


Supercharger housings 
Cam shaft housings 

Oil pump housing 

Fresh water pump housing 


Starting motor housing 
Pistons 


Crankshaft bearing cap 


Aluminum castings and forgings replace 
conventional cast iron and steel parts in 
a family of new lightweight marine diesel 
engines developed by the Packard Motor 
Company for the U. S. Navy. Basic mem- 
bers of the family are a six cylinder, in-line, 
300 hp engine weighing 2,200 lb; and 
V-i2, 600 hp engine weighing 3,200 Ib. 

In designing these engines, Packard 
used a basic standardized cylinder assem- 
bly so that most major parts are inter- 
changeable in both engines. Typical parts 
common to both models: cylinder head 
and liner assembly, pistons, wrist pins, in- 
take and exhaust valves, valve springs, 
valve guides, and main and crankshaft 
bearings. In addition fuel injectors and 
multiplunger fuel pumps are interchange- 
able. 

Exhaust gases flow through water- 
jacketed exhaust manifolds to a turbine 
end of a supercharger where they power a 
centrifugal blower that draws air through 
a cleaner. 

The engine is fresh-water cooled, using 


sea water heat exchangers. Circulation 


keeps outer surfaces cool to the touch. 
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STEEL PARTS 


Aluminum Parts Cut Weight 


























































weight of any diesel engine in production: 5.41 lb per bhp. 
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Va/ve cams 
Sodium 
cooled Fue 
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valve Pump geo 
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t 7 
woter iB) One piece 
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“Accessory * 
driving geor 


REMOVABLE CYLINDER HEADS are alloy-steel precisions castings 
and fit within bores at the top of the block. Wet-type cylinder liners are 
welded to the heads to make a one piece assembly without gaskets. Head 
is fitted with four valves, two intake and two exhaust, operated directly 
by cams to eliminate rocker arms. 
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Turbine inside housing 


Orwe Ene —Centrifuga! blower 
Exhoust «ws ug w 
Anti- Drive End 
Left Bonk Right Bank 


\ 


— > > 


No.5 No4 No3 No2 No! 
5 L 3 “wae 


\ 


\ Air ae 


\ ond silencer 


Fresh woter pump / /ntoke manifold > Drive End 


Aftte-cooler! 


ENGINE EXHAUST GASES run gas turbine supercharger at 39,000 rpm. Centrifugal blowei draws air in through 


cleaner and silencer, and delivers it to aftercooler and then to intake manifold at pressure of 47 in. of mercury 


in Family of Marine Diesel Engines 


alumi cylinder 
borre: and crankcase 


Alumyam = 
beari%: Cop 


| 
; 


© 


&. fer: es , | 


CRANKCASE and cylinder barrel are one piece aluminum OMBUSTION CHAMBER employs a spherical pre-com- 

asting: to eliminate gasket between engine block and _ bustion chamber, precision cast in the alloy-steel cylinder 
rankcase. Bearing cap is aluminum forging that fits into head. Located over center of piston, it ejects hot gases 
slotted portion of crankcase. Steel studs hold it in the onto the dome of piston. Dispersing cone on piston causes 
vertical direction and bolts hold it transversely high-velocity jet to mushroom for high turbulence 
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PRODUCT DESIGNS 


Ruggedized 


Instruments Represent 


Complete Redesign 


Electrical instruments to meet heavy duty military and 
civilian requirements must be designed so that every part 
of these usually fragile devices can take heavy shock and 
constant vibration. The ruggedized instruments described 
here were developed by the Marion Electrical Instrument 
Company, Manchester, N. H., in a program initiated by 
the Squiers Signal Laboratories, U. S. Army Signal Corps, 
Ft. Monmouth, N. J., and meet JAN-I-6 standards. 

First step was the development of a suitable rubber 
shock mount that has good low temperature character- 
istics, high dielectric strength, bonds well to steel, will not 
age or check to any appreciable degree, and does not pro- 
mote corrosion in a hermetically sealed enclosure or when 
exposed to high temperatures. 

The basic D’Arsonval type of DC movement was rede- 
signed to reduce its mass through the use of a smaller mov- 
ing system and smaller and lighter magnet and polepieces. 

Damage to conventional stamped foil pointer assemblies 
from shock or vibration as a result of collisions with the 
dial face is prevented by the use of 52SH aluminum alloy 
tubing with a minimum flatted section. While a positive 
lock on the balance cross of the moving system prevents 
separation from the instrument cross members at the 
junction. 

Bearings are also vulernable to shock damage so these 
ruggedized instruments use large radius, osmium tipped 
elgiloy pivots that reduce unit loading and hard boro-sili- 
cate glass jewels. 

Other material substitutions for improved strength and 
shock resistance include stainless steel machine screws in- 
stead of brass screws to increase shear strength, and beryl- 
lium copper hair springs replacing those of phosphor 
bronze. 

Editor's Note: While the instrument described here has 
not received Signal Corps qualification approval under spec- 
ifications Mil-M-10304 Sig C, the Corps has granted a tem- 
porary waiver for their use in military equipment. Develop- 
ment of ruggedized instruments is a continuing process. 
In a forthcoming issue, Product Engineering will describe 
other newly developed ruggedized instruments. 
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Retaining 
plate, 
' 


MAGNET RETAINING PLATE permits d 
shock forces over large surface of the magnet. Thr 
mounting minimizes torsional forces. Stainless 


chine screws replace brass to increase shear resistat 


3 point mounting 
\ 

















ee piece 
Stee/ cose 


" 
5 
‘Floating anchor disk 


SHOCK MOUNT. A rubber compound of 45 durometer 
hardness is molded directly to interior of case. Floating 
anchor disk and three point mounting stud assembly 1s 
molded in the center of the rubber block in sandwich forn 
to provide spring-like action under heavy impact and shock 
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PRODUCT BESIGNS 


in Hydraulic 
Control Actuator 


In this on-off control actuator made by the Min- 
neapolis-Honeywell Regulator Company, Minne- 
apolis, Minn., a piston pump, whose piston recipro- 
cates for pumping and rotates for valving, supplies 
pressure for moving the controls instead of con- 
ventional motor, worm, and gears, 

A thermostat in the system opens the control by 
supplying electric power to the motor that drives 
the pump so that the pump supplies oil under pres- 
sure to a diaphragm that moves the operating arm. 
There is no relief valve. The unit continues to run 
as long as the thermostat supplies electric current 
to the m-tor. When the control has run to the 
open position, the motor stalls or continues run- 
ning only at a speed sufficient to supply the leak- 
age of the system and to hold a check valve open. 
The motor does not have sufficient torque to build 
up a pressure that could rupture the diaphragm. 

When the motor stops, the pump pressure drops 
off allowing a check valve spring to close the 
check valve and open the return ports. 

One of the main advantages of a hydraulic actu- 
ator over a worm and gear is more positive protec- 
tion in case of power failure. If the failure occurs 
while the actuator is holding the device open, the 
return effort required to back up the gear train is 
relatively large. But with the hydraulic actuator, 
the spring loaded diaphragm forces the oil back to 
the reservoir and closes the device. 


Twin-Action Piston 


ON-OFF CONTROL ACTUATOR for furnace damper is « 
trically driven double acting piston pump instead of 1 
motor and gear train. Driving motor is controlled by a ther 
stat located in the system. Unit requires no lubrication 
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BALL ATTACHED to side of piston and inse rted in nylos 


crank imparts twin action to piston causing it to reciprocat 


for pumping action and to rotate for valving action. Valves 


consist of two holes in the pump housing on the piston center lin 


and flat areas on the piston that close both ports when the pistor 


is moved into central position. 





Circuit Measures Vibration Decay Constant 


To determine the decay constant of NBS instrument. 
mechanical and electrical vibrating sys- The heart of this instrument is two to the chronoscope when the inpu 


tems, the National Bureau of Standards identical circuits that amplify, differ- voltage has decayed to the select 
has developed an electronic instrument entiate, and shape the decaying voltage _value. 
that determines this by voltage-ampli- into pulses to trigger a precision coun- The decaying wave form of the v 


tude a An electromechani- ter chronoscope. The circuits have bration is impressed simultaneously o: 
ucer, such as a quartz plate different reference voltages to control the cathodes of 6AL5 twin diodes, on 


cal trans« 


resonator, is attached to the vibrating the time of initiation of the triggering in each circuit. In the first circu 
system and converts energy from me- pulses through each circuit; one ref- the anode is maintained at a select: 
chanical to electrical. The decaying erence voltage controls the starting voltage, like 45 v. As long as th 


wave form is then fed into the new pulse that passes through each circuit; cathode potential, which decreases wit! 
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CHECK VALVE is a spring load d piston that runs WHEN 
parallel te the pump piston. When pump is not operating, heck valve against the spring to close th 
valve is Cwsed, and return port is open so that oil flows to permit flow to the diaphragm area where oil pressur 


t 
trom the ‘ iaphragm area to the reservoir 


PUMP IS OPERATING, oil pressure for th 


return port and 























ground +o close toleran 


to a clove tolerance 


BOTTOM VIEW of pump housing shows oil passage and 
valve ports. V-shaped channel feeds oil from both ends 
of the piston pump into check valve chamber 
and hole for piston is reamed 





ing plate 


Piston is 


ing. Two clamping screws hol 


are immersed in the oil reservoir to eliminat 
and leakage problems as well as iding compact packag 


forces diaphragm downward to mov operating arn 








PUMP HOUSING is connected directly to the motor bear 
Housing and combination motor and transformer 


lubrication 


ass mt ly fog th 








the decaying waveform, exceeds that 
of the anode there is no conduction 
throug «the diode. 

But when the cathode and anode po 
tentials become equal a small current 
flows im the diode circuit so that volt- 
age appears across a differentiating 
circuit in the grid of a 6BA6 high gain 
pentode amplifier. This small pulse 
voltage iis amplified, its phase inverted 
by the pentode, and then impressed on 
the cathode of the diode As a result, 
the cathode voltage is driven lower, 
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and the diode current increases and 
becomes oscillatory in a time deter 
mined by the reactance in the regen 
erative circuits of the 6BA6. 

The circuits following this type of 
regenerative voltage comparator con- 
vert the waveform into a single pulse 
at an impedance level suitable for trig- 
gering the chronoscope. 

When the decaying waveform is ap- 
plied to the second circuit, the output 
pulse can stop the chronoscope since 


the reference voltage on the anode 


December, 1952 


liod prev nts that 


circuit [rom functioning until the in 


of this con parison 


put voltage has fallen to a value lower 
than one-half that required to operat: 
the first circuit. The time differenc 
between th triggerings is a 
measure of the damping coefficient of 
the vibrating system 

The error in measuring the time in 
crement is proportional to the length 
of the increment. Principal error 
source is inability of diodes to defin 


two 


exact point of voltage equality 
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Fig. 1—A_ turned piece bein: 
checked for a finish carefully speci 
fied as 63 microinches, RMS. De 
signer probably visualized a Brus! 
analyzer or Profilometer being used 
to check this surface. Too often the 
finish specified on a drawing is onl) 
used to establish the machining 
method and no check is made of the 
RMS—not even a crude one, lik« 
that shown in the photo above 


Some Practical Aspects of 


JOSEPH ADILETTA, P.E. 


American Machine & Foundry Company 


ALTHOUGH THE DESIGNER should nor- 
mally refrain from dictating to the 
shop the machines or methods to be 
used in producing finished surfaces, it 
is imperative that he have a working 
knowledge of these processes 

The finishes considered in this ar 
ticle refer to the condition of a surface 
that result from any particular ma- 
chining operation, They should not be 
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confused with special processes such 
as painting, plating or phosphating. 
Also, they do not include mechanical 
types of processes that are done for 
appearance effects only—barrel finish- 
ing, for example 

The common method of specifying 
the control of these surfaces is illus- 
trated in Fig the symbols and 
terms being defined in Table I in ac- 
cordance with the latest SAE stand- 
ards. As shown in Table II, no ap- 
preciable difficulties are encountered, 
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unless irregularities must be less thar 


RMS 

Generally, normal production equip 
ment, including lathes, milling ma 
chines and shapers, as well as many 
natural finishes, are satisfactory up to 
this point. For finer finishes, however 
fine grinding, lapping, honing or pol 
ishing may be required. 

Many of the dithculties associated 
with surface finish control can b« 
traced to an inadequate understanding 
of this term RMS. equivalent to root 


30 ut in., 
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Tale 11—Typical Surface Roughness Values Inherent In Natural yon" flats 
and Machine Finishes 

— 1 [Micrometer anvils 
500 125 32 8 2 Micro Optical flats | 
MACHINE FINISHES 1000 250 1 inches 
2 ' 
———— Counparater anvils | 
Cutting: Torch 
Chip and Saw : ——— | 

roller and ball bearings 


Production master gages 


5 [Weise pins a beari 
aE ly wp 
Surface plates (special) 

8/ Valve stems 


Hand rind 
Disk Geind-File 














Lathe, Shaper, Mill 








Radiac ‘Cut Off Saw 









Bore 









Drill_ 


Ream__ 






Surface: Grind 
















Cylindrical Grind 


Hone wr Lap 






Polish or Buff** 









Superfiaish 







NATURAL FINISHES 


Sand Castings 












Forgitiys 






Permazent Mold Castings 


Rolled Surfaces 


















Die Castings 






Extrus sons 













**Dependent on previous surface finish and grit and grade of abrasive 
Courtesy Industrial Products Div., Elgin National Watch Co, 

















mean-square, which is an average value _ will illustrate the basis of the term. The RMS average is used primarily 
of surface: roughness in this case. That Points Average Average because the electronic instruments used 
it is an awerage value becomes obvious Measured Arithmetic Square to measure surface naturally produc 
when one: realizes that different parts A 5 25 such an average; whereas, the arith 
f the samme surface will have different B 2 ‘ metic average would require different 
RMS readings. Amount of variation 4 - : circuits. Such units are available, 
depends «n method to get average. | ' however, and may be desirable in cer 
Considering the surface cross-se« 1 9 tain applications 
tion in Fig. 3 in which A, B, C, etc. G ; - ice 
ire points equally oon, and drawing i - What Finish to Specify? 
i mean reference line through peaks — ,,, 1 Te Phe drawing is completed and di 
nd valleys parallel to the surface being aye. RMS = \/77 = 7 = 3.38 microinches ™ensioned. The designer is about to 
neasured, the foliowing calculations RMS. specify the maximum  microinches 
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Specifying Surface Finishes 


































Function or Reason 


For Finish 


Sliding surfaces 
Tolerances and friction 


Corrosion 
Resistance 


Fatigue 


Reference 


Sample Part 





Disk Cam 


Bearing 


Water pump piston 


Turbine shaft 


Pipe or fitting flanges 





















































Natural process 
Quantity 
Size 


Appearance 


Next process 









Piping — plumbing 





Prototype-—Gear 
in Servomechanisms 


2x 4in. x 10 ft. 
Roller guide 


Operating Controls 





Casting—cylinder head 











Acceptable Range of 
Surface Roughness 





5-125 uw in. depending on 
speed and force 


1-32 


125-250 


32-250 
Extrusions-Forging 


Low load, spring-loaded 
16-63 


32-125 


63-125 


63-200 





lable I1l—Typical Relationships between Function, Design and Machining Method 


Machining Methods 


RMS Choice, u 
& Reason 





Stamp, turn, profile 32 


Turn, drill, ream 


5 Hone 
not satisfactory 


Profile 


dim. 


Turn 5 


Grind 
Plane, turn 


Extrusion 


Gear cutter 1 
and grinder 





Fine Hone 


see 





5 Lap 
125 Turn 


None 


Naturally 63 








Process 


abo 












6 


Grind 


Shape, mill, grind 63 


Cast, brush, tumble 1 


Grind, mill 1 





Shape 





25 (to be painted 





25 




























RMS finish 


(1) Is the 
a mating part 


surface 


roller bearing, so that 


are critical, or shrink/force fits? 
(3) Is corrosion resistance impor- 


tant enough to require 
ting points / 
(4) Is the 





. Mean tine (nominal 
surface) 







Fig. 3 
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Before he does, he should 
consider the following factors: 


such as a cam face? 
(2) Is this a shaft for a precision 


part to 


ure 


to slide over = reduce 


the tolerances 


minimize pit 


loaded and reduction of 
important 4 


sionally ? 


stress raisers. 


(5) Is this to be a reference plane 
or surface only ? 

(6) What machining pro 
be used in producing this part dimen- 
finish of 
process may be adequate, obviating the 


The 


natural 


need for additional controls. 


he critically 


from meon 


AMS average deviation 


(7) Is the piece for experimental 








Arithmetic: overage dewatico 
from meon 


-Comparison of an actual surface contour with an average value to illustrate 
the meaning and method of calculating the RMS designations. 


fatigue 
Smooth surfaces will 


ss 18 to 


fail- 


to follow ? 
(11) 
the tions are met? 


available ? 


use or will it go into mass producti 
(8) How large is the part itself ? 
(9) Is the appearance important 
(10) Is any additional processir 


Are surface finishes checked 
by inspection to see that the specifica 


(12) What inspection equipment i 





As to how the answers to the ques 





Mirror 


Polished 
Geound 
Smooth 
Fine 


Semi-Fiiie 


Medium 


Semi-Rough 


Rough 





32 


63 


125 
250 


500 





| 1000 


Roughness 
Microinches RMS 


Average 


Avg. Peak 
to Valley 
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tions should be interpreted into the 
final specification, experience is the 
best criteria. However, data such as 
that presented herein may often be 
a useful guivle. For example, Table 
III relates function and design to ma- 
chining opetstions. This table is not 
all inclusive and for different classes 
of products #ie final choice will vary 
Thus, the functional requirement per 
mits a certain range of surface finishes 





to be satisfactory and a number of 
machining operations may be used 
within that range. The choice may 


be made according to the equipment 
available in the shop, or on basis of 
the machine used to produce a dimen 
sion or part. Table II may 
guide in the latter cas« 
Several other factors affecting sur 
face finish control are brought out 


Table IV 


serve as a 


n 


Here, some typical methods 





three 


For 


finishes 


Fig. 4 illustrative 
different 
ID of this part 
ground, the 16 was honed, and the 5 was 
lapped. From Table Il, any one of these 
operations is theoretically capable of pro 
ducing the three finishes, but shop experi 
which of the 
for 


purposes, 


were machined on the 


The 32u in. section was 


ence in this case dictated 


three processes could best be used 


each of the sections 


ol producing different surfaces and a 


comparison of costs are 
The 


description often used by shopmen It 


given 
first column is a non-exclusiv 
is confusing and should generally bx 
discouraged. It is preferable to think 
in terms of the second column which 
gives the roughness values in micro 
generally associated 
The fourth 


LIVES typical values of the dimensional 


inches that ar 


with each class column 
tolerances that can be expected 
The | 


column describes the 
face In applications involving critical 


next sur 
sliding or sealing members, the lay and 
direction of the tool marks may be of 
considerable importance 
The which 
relative 
among shops and is intended only in 
the m« 


last column compares 


osts will overlap and differ 


general way 

Methods of Fine Finishing 
Gr nding. This is the most common 
method of producing quality type fin 
ishes. Generally, the harder the metal 
ter the grinding wheel should 
be to prevent tearing grains from th 
| parts are 


the si 


surf ace For best results, 


ground at surface speeds be 
in 1 7 


usually 


tween 9,000 OOO Leet per minut 








Table [V—Classification of Machined Finishes 
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ual Tolerance, ir: Typical Method of Production Approx 
Plus or Minus Description Does not include all methods Relative 
Cost 
0.0002 Mirror-like without tool, grinding or file marks, close Grind, micro-hone, lap, buff, superfinish 
tolerances 
0.0005 Smoocth, no scratches, close tolerances Grind, hone, lap, burnish, brush 17-20 
0.001 Smooth with close tolerances Grind, roll, file, lap 10 
0.002 Accurate bearing surface without tool marks Grind, roll, precision mill, file 7 
).003 Smooth surface without objectable tool marks, moderate] Shape, mill, grind, ream, roll, broach, turn 5 
tolerances 
). 004 Finished appearance with close dimensional accuracy Shape, grind, broach, mill, turn 5 
).007 Provides good surface contact Shape, rough grind, mill, turn 4 
).013 Uniform bearing surface without close tolerances Shape, rough grind, mill, turn 2 
025 Rough surface produced by removing stock to nominal] Round nose tool, hack saw, band saw 1 
diameter 
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Fig. 6-—Graphical representation of surface finishes verses dimensional tolerances in- 
cluding the effects of part sizes. This is intended only as a guide to good practice. 


Lapping, Honing. These are used 
to produce finishes finer than those 
agp with grinding. Lapping car 
¢ done cither wet or dry. Wet 
lapping uses lubricants such as lard 
and machine oil, gasoline and kero- 
sene or turpentine and alcohol and is 
characterized by a surplus of abrasive 
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and lubricant. The dry method starts 
with cleaned surfaces and a limited 
amount of abrasive: henceforth only 
kerosene or gasoline is used on the 
lap and the action is similar to that 
of an oil stone. 

A hone or honing consists of abra- 
sive stones or strips fixed in a metal 


head or frame. Usua!ly the st: 
flexibly mounted under spring | 
to foilow contours although 
many honing machines hold th 
rigidly and cut holes to clos 
ances. 

Superfinishing, which ts a clo 
tive of honing, is based on cal 
relationships between — recipr 
motion, pressure, surface spec 
of metal, hardness of stones a: 
of the surface. 

Polishing and Buffing. Polishing is 
usually the abrading action tha 
lows grinding and preceded b 
It is distinguished from buffing i 
the abrasive is glued to the face « 
wheel. Buffing, which uses a loosel 
imbedded abrasive, removes very littl: 
material and produces a grainless typ 
finish. Neither process can be used 
very effectively in sharp corners and 
are difficult as well as expensive wher 
parts have severe changes in contour 


Other Factors 


The method of production, unfor 
tunately, is only one of the factors that 
must be considered when specifying 
finish requirements. The physical char 
acteristics as well as the initial condi 
tion of the material being processed 
play an important part in the final 
results. Fig. 5 gives an indication ot 
the limits that exist for commonly 
used metals. Obviously, the values 
vary for different alloys within cach 
category. For example, a single grind. 
ing cut on a hardened tool steel will 
produce a smoother finish than the 
same cut on a stainless alloy like 304 
which tends to tear. A fine surface can 
be made on the 304, but it will cost 
more and take more time to produce 
than with the harder tool steel. This 
principle applies to most alloys. 

As iliustrated in Fig. 6, the size of 
the part being finished is another 
consideration. So is the shape. Other 
things being equal, a finer finish is 
possible on small flat stock than 
on cylindrical pieces. For finishing 
long lengths such as 14 to 16 ft, a 
preliminary requirement for a good 
surface is the initial straightness of 
the stock. This should be held to 
0.010 in. to permit grinding to 30-35 
microinches, RMS and plus or minus 
0.0015 in. in diameter. If the stock 
is six feet or less, the finish can | 
8-10 microinches, RMS. 

As indicated previously, if irregu 
larities are to be less than 30 micro 
inches, commercial production meth 
ods are usually unsatisfactory. It might 
be possible to centerless grind, t! 
lap and hone steel rods that are 15 
ft long, but the procedure would 
extremely costly and not considered 
production run. 
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IF ONE CAREFULLY EXAMINES the 
journal bearings from a machine, such 
as an internal-combustion engine that 
has been in service for a considerable 
time, he will invariably find small par- 
ticles of foreign material embedded in 
the bearing surfaces. 

These foreign materials come from 
several sources. They may be dust 
particles that were inducted into the 
machine during its normal operation, 
particles of core sand that were shaken 
loose frum the castings of which the 
machine is made, or metallic particles 
that were worn away from rubbing 
surfaces. Whatever their origin, the 
particles. eventually found their way 


of Bearing 


als to 


at in Oil 


Abrasive 





Supply 


Embedability rating of bearing materials based on 


rate of temperature rise in the bearing when lubri- 


cated with an oil that contains an abrasive material. 


Wear and life of journal bearings as affected by the 


size of abrasive particles in oil and composition of 


bearing material. Influence of babbitt thickness and 


the characteristics of the backing materials on the 
thermal behavior of babbitt-faced bearings lubricated 
with dirty oil. Use of gridding to improve embeda- 


bility without decreasing the load-carrying ability. 


ARVID E. ROACH 


Research Laboratories Division, 
General Motors Corporation 


into the oil sump and then were car- 
ried along with the oil as it was 
pumped through the lubrication sys- 
tem until finally the particles reached 
the bearings. 

What happens when a solid foreign 
particle enters a journal bearing is in- 
dicated in Fig. 1. The particle enter- 
ing through the oil-supply hole is 
carried by the oil into the converging 
clearance space extending from Amos 
to A,,:,- If the particle is smaller than 
the oi!-film nidhion Amin it will pass 
through the bearing without harmful 
effect. If the particle is larger than the 
oil-film thickness 4A,,,,, it will be 
forced or embedded by the journal 
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into the relatively soft bearing surface. 
The bearing thus becomes a lap 
charged with foreign solid particles. 
When the journal rubs against this 
charged surface, heat is generated, ex- 
cessive bearing temperatures result, 
and the journal is worn away 

Journal wear under such circum- 
stances might be thought to be a self- 
limiting process. This assumption is 
true where a bearing contains only 
few embedded abrasive particles; the 
particles abrade circumferential tracks 
around the journal until the tracks 
become so deep that contact between 
the journal and the particles in the 
tracks no longer occurs. In such an 
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Fig. 2 


in th 
between bearing and 


nt, there may be no change 
overall clearanc 
journal 
But where a large number of abra- 
particles are densely distributed 
r a bearing journal wear 
Instead, the 
worn away 
nly so that the overall clearance be- 


l surface, 


iy not be self-limiting 


journal surface may be 


tween bearing and journal is in- 
is 1 This increase d ( le arance 
iuses a reduction in the thickness 
of the load-supporting oil film 

nd permits the journal to bear down 
on the embedded particles harder than 


Journal wear under such cir- 


brasive Particle Size, microns 


Thermal behavior of babbitt bearings as a function of 
abrasive particle size of crystalline alumina in lubricating oil. 
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Fig. 3 


of the embedded particles, and the 


composition and hardness of the 
journal. 

While all these factors are inter 
related, only two of them can be 


readily controlled by the machine de- 
signer—they are particle size and bear- 
ing composition 
controlled by filtration, while the lat- 
ter can be controlled by making a 
judicious selection from the several 
materials available for bearing service 
The other bearing geometry 
and journal composition and hard- 
ness—generally are determined by 
considerations other than dirt tol- 
erance. Particle hardness is essentially 
uncontrollable, being dependent upon 
the environment in which the machine 
operates. Consequently, this discussion 
is concerned primarily with the factors 
of particle size and bearing material 


factors 


Effect of Particle Size 


umstances is not self-limiting but 
proceeds until the bearing fails 
The severity of journal wear result- 
ing from abrasiv parti les depends 
upon the composition and geometry 
the be iring the har In ss and size 
Since the maximum size of the solid 
particles that reach the bearings in a 
machine can | ontrolled by filtra 


What is the 
allowable maximum size? On the 
basis of hydrodynamic theory, it is to 
be expected that al particles 
smaller than the minir thickness 
hmin Of the load-supporting oil film 
have no effect on bearing pe rformance 
and durability 
eficient and journal 
cerned. This assumption has 
substantiated experimentally 

For particles larger than the mini- 
mum oil-film thickness /,,,,, however, 
the harmful effect of solid particles 
in the oil increases almost directly as 


tion, th question arises 


rasive 


num 


insofar as friction co 


wear are con 


been 
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the nominal size of the solid particles 

Using the rate of bearing tempera 
ture rise as a measure of the rate of 
bearing failure, the severity of abra 
sive action in bearings is indicated by 
the test results plotted in Fig. 2. The 
tests were conducted with #4 in. dia 
by 2,% in. long bearings lined with 
a lead-base babbitt of approximately 
0.002 in. thickness. The minimum 
oil-film thickness was about 0.0002 to 
0.0003 in. In each test, the bearings 
were lubricated with oil containing 
crystalline alumina particles of known 
size in a concentration of 1 gram per 
gallon. 

For particles smaller than about 6 
to 8 microns, no temperature rise re- 
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The former can be 


40 80 120 60 


Abrasive Particle Size, microns 





Journal wear of babbitt bearings as a function of abra 
sive particle size. Damage increases directly with particle size 





sulted from the 
solid particles in the oil 


presence of for 
This siz 
particle (25.4 microns equals 0. 
in.) corresponds to the minimum ¢ 
film thickness. 

Corresponding data for rate of 
journal wear as a function of abrasiy 


particle size are shown in Fig. 3. As 


before, the severity of damage 
creases almost directly with increas¢ 
particle size. 

These experimental results demo 
strate that to protect bearings fro 
harmful abrasive particles, all part 
cles larger than the minimum oil-fil 
thickness /, which in this instan 


was about 0.0002 to 0.0003 in. must 


be filtered out of the oil. Such filtra 
tion is readily accomplished if one 
willing to pay the price. 

With filters of conventional desig: 
the maximum size of solid particl 
that will be passed by the filter ca 
be reduced to any desired value simp!) 
by increasing the density of the filte: 
medium. The pressure drop per ut 
area of filter however, 
creases with increase in density of th 
filter medium. The power requir: 
to pump oil through a unit area « 
the filter surface, therefore, also tend 
to increase as the “fineness” of filtr 
tion is increased. The loading rat 
which is the rate at which the filt 
medium loads up with particles, lik 
wise increases with the “fineness” « 
filtration so that more frequent 
placement of the filter is necessary 

To keep the pressure drop ar 
loading rate at reasonably low valu 
and still filter out of the oil all pa 
ticles larger than the minimum oi 
film thickness 4,,;, of a heavily loade 
bearing, requires an area of filt 


surface, 
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Fig. 4—T ermal behavior of babbitt-faced copper bearings as a 
babbitt facing thickness when tested with dirty oil. 


function ¢ 


surface muuch larger than the average 
engineer is willing to accept. With 
full-flow cartridge-type filters of con- 
ventional design and size, the limit 
of “finersess”” of filtration for a new 
filter is adout 0.0010 in. This value 

about five times that of the mini 
um oil-ilm thickness of the bearings 
used in the journal wear tests. What 
this adds. up to is that filtration is a 
thorny paoblem for engineers to solve. 

So lore as the practical limitations 


Beart ng 


From a_ technical 
most important properties of 
ing material are: Score resistance; 
compressve strength and fatigue 
strength; embedability and conform- 
ability; and corrosion resistanc: 

While no definitions of these prop- 
erties ate universally accepted, their 
meaning is clear to most engineers. 
Score resistance is a measure of the 
ibility of a bearing material to resist 
seizure or welding to the journal. 
Compressive strength is a measur¢ of 
resistance to plastic deformation or 
yielding under static load, while 
fatigue strength is a measure of re- 
sistance te fracture or yielding under 
repeated loads. Embedability is a 
neasure of the ability of a bearing 
material to yield locally in such a mat.- 
ner that solid foreign particles may 
be embedded into it, while conform- 
ibility is a measure of the ability of 
1 bearing material to yield locaily in 
uch a nunner that the bearing surface 
nay adjust itself to imperfections in 
ournal geometry, edge loading, and 


viewpoint, the 
a be ar 
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Bobbitt Thickness, in. x 1000 





Fig. 5—Journal we 
function of babbitt 






of existing filter designs compel th 
acceptance of something less than the 
ideal degree of filtration, bearings 
must have the ability to tolerate some 
Certain bearing ma 
terials are relatively tolerant of dirty 
oils; other materials are quite sensitiv 
to them. Which type of bearing ma 
terial must be used in a particular 
location depends largely upon the 
severity of the operating conditions, 
both as regards load and speed 


abrasive action 


Materials 


the like. Corrosion resistance is a 
measure of resistance to chemical at 
tack. 

It is readily seen that not all of 
these properties are mutually com 
patible. Thus, the ability to resist 
yielding as required for compressive 
strength and fatigue strength is in 
compatible with the ability to yield 
locally as required for embedability 
and conformability. Similarly, under 
certain conditions, chemical inertness 
is incompatible with score resistance 
The problem of the bearing designer 


Babbitt Thickness, in.« 1000 





of babbitt-faced copper bearings as a 


facing thickness as tested with dirty oil 


terial ac ¢ 


in selecting a bearing material is to 
find a suitablk compromise between 
these conflicting requir ments 

For many years in the development 
of bearing materials for heavy duty 
applications, such as internal-combus 
Op rty or fatigu 


strength has received considerable at 


tion engines, the pr 
tention. As engin sp eds and com 
pression ratios were increased, th 


loads increased on main and connect 


ing-rod bearings. The fatigue strength 
of the thick babbitt bearings that wer 
used in early engines was eventually 
xceeded and, as a result, bearing 


fatigue thus became a prime probl n 
in later engin development 

In the solution of this problem, two 

be ffectiv 

The first was to abandon the use o 
babbitt as a bearing material and to 
employ in its stead 
materials such as copper-lead. Th 
second was to increase the effectiv 
strength of the babbitt by drasticall 
reducing its thickness. The effect o 
these changes upon the ability of th 


stratagems prov d to 


various h 


bearings to tolerate dirty oils was soor 
ipparent, and interest in embedabilit 
as a property of bearing material 
largely stems from these development 


Effect of Babbitt Thickness 


The rate of bearing temperature ris 
as a function of babbitt thickness for 
a series of 44 in. dia by 24% in 
long babbitt-faced copper bearings, 
which were tested with an oil contain 
ing a fixed concentration of 28- 
micron crystalline alumina, is shown 
in Fig. 4. The corresponding data 
for rate of journal wear are shown in 
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Fig. 5 Ihe severity of abrasiv i 
tion is reduced as the thicknes f th 
babbitt is increased, until finally a bal 
bitt thickness is reached b 
no further 


yond which 
reduction in temperatur 
rise is obtained 
Under the 
Fig t, no 
tained from increasing babbitt thick 


; ing ¢ 
rraining 0 


further benefit was ol 


conditions p 
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Fig 6 


0.0013 in. This 
thickness is approximately equal to the 
ize of the abrasive particles used in 
the tests. This observation indicates 
that to minimize the effects of abra 
sives, the babbitt thickness should be 
it least as large as the maximum size 
of the solid particles that may pass 
through the filter. Babbitt thicknesses 
greater than this value yield no addi 
tional benefit insofar as abrasives are 
oncerned and, indeed, cause 
reduction in fatigu 


ness above about 


a rapid 
strength. To ob 
tain the optimum fatigue strength, the 
babbitt should be as thin as possibl« 
onsistent with embedability requiré 
ments 

When the babbitt is substantially 


thinner than the maximum size of the 


ibrasive particles in the oil, the char 
ucteristics of the underlying material 
ert a large influence on the embed 
ht, 


ipbiity performance of the 
Th nfluen 


bearing 
is indicated in Table I 


Table I—Thermal Behavior of Babbitted 
Copper Bearings and Babbitted Aluminum 
Bearings 


Babbitt Rate of Bearing Temperature Rise, 
Thick ness, deg F per min 
in 
Copper Aluminum 
0 3300 280 
0 0004 BS 51 
0 9008 9 41 








which gives a comparison of test re 
sults for babbitted copper bearings and 
babbitted aluminum bearings, both 
having been run under substantially 
the same conditions of abrasive size 
and concentration. Halving the bab- 
itt thickness of the babbitted copper 
earing in the given range caused an 
increase of 110 percent in the rate of 
bearing temperature rise, while haly 


} 
} 


Steel-backed copper-lead strip bent so as to expose the needle-like structure of the copper constituent in the solidified alloy 


ing the babbitt thickness of the 
bitted aluminum bearing caused 
increase of only 25 percent. 

The difference between the ther: 
behavior of the two types of bearing 
became increasingly pronounced 
the babbitt thickness was further 1 
duced, approaching the embedabilit 
performance of the underlying copy 


or aluminum as a limit 


Effect of Copper-Lead Composition 


The copper-lead materials are much 
better than babbitt for fatigue strength 
but not so good for score resistance 
or embedability. Copper and lead are 
virtually insoluble in each other in the 
solid state. 

The material is usually prepared by 
casting a molten mixture of copper 
and lead on hot steel strip. The cop- 
per solidifies first in the form of 
needle-like crystals, which stand per- 
pendicular to the steel strip and are 
bonded to it. The melted lead flows 
into the spaces between these copper 
needles and then solidifies. The re- 
sulting structure is shown in Fig. 6, 
which is a reproduction of a photo- 
graph of a strip that has been bent 
to expose the needle-like structure of 
the copper constituent 
The maximum quantity of lead that 
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can be incorporated into a cast copp 
lead bearing is about 45 
Where a larger quantity of lead is d 
sired, the material can be prepare: 
by compacting copper and lead pow 
ders and then sintering them togeth 
at elevated temperature. 

Careful tests on copper-lead bear 


ings containing varying amounts ol! 


lead show that increasing lead cor 
tent reduces fatigue strength and 


creases embedability. The ability of 


a copper-lead bearing to tolerate dirt 
oils varies directly as the percent o 
lead for compositions in the rang 
normally used. More important, how 
ever, despite differences in compos 
tion, the effect of dirty oils witl 


copper-lead bearings is always about 


ten times as severe as with babbitt 
other things being equal 
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Effect of Gridding 


\\ hen bearing loads exceed the 
1¢ strength of copper-lead, it be- 
necessary to use hard homo- 
yus materials such as pure silver. 
Pure silver ssesses exceptionally 
good fatigue durability but exception- 
alls poor ¢ nbedability. The embed- 
ability of such materials may be 
substantially improved, without ad- 
versely affecting their fatigue strength, 
by means of a technique known as 
gridding. 
~ The construction of a typical gridded 
bearing is shown in Fig. 7. The 
silver layer, which is bonded to a steel 
back, has « large number of small 
indentations formed by a knurling 
tool. These indentations are filled 
with babbitt. The bearing is then 
bored to obtain a smooth surface con- 
sisting of « large number of babbitt 
areas surrounded by an interconnected 
grid or network of silver. The bab 


fat 
cor 
gel 


bitt areas confer good embedability to 
the bearing, while the supporting sil- 
ver grid provides the necessary fatigue 
strength and load-carrying ability. 

The embedability of a gridded bear 
ing is influenced largely by the size 
and spacing of the babbitt areas. 
Coarse grids have better embedability 
than fine grids but tend to lose their 
babbitt filling more rapidly in service. 
The range of grid spacing is varied in 
practice from that produced by a 10- 
pitch knurl to that produced by a 
62}-pitch knurl, while the depth of 
the pockets and the ratio of babbitt 
area to silver area is controlled by the 
depth of the final boring out. In any 
event, the arrangement of the grids 
should be such that all paths in the 
direction of journal rotation wipe 
across babbitt pockets and so prevent 
abrasive particles from making long 
scratches over the bearing surface 


Embedability Rating of Bearing Materials 


Results wf a large number of em- 
bedability tests on various bearing ma- 
terials are summarized in Table II, all 
tests being carried out under substan- 
tially the same test conditions. 

The relative embedability perform- 
ance as given in Table II is based on 
the rate of temperature rise suffered by 
the bearing when it is run on abrasive 
containing oil. Lead-base babbitt, ap- 
proximately 0.002 in. thick, is arbi- 
trarily assigned a rating of 100; all 
other ratings are relative to this value. 
Thus, a rating of 5 for copper-lead 
(70 Cu, 30Pb) indicates that this ma- 
terial has 5 percent as much tolerance 
for dirty cil as lead-base babbitt 

From the data given in Table II it 
is apparent that the relative embed 


“wang : 


O cectagy 


Fig. 7—Construction of a gridded silver bearing. Silver layer is bonded to a steel 


ability of a bearing material is in 
versely proportional to its hardness 
The soft materials such as babbitt rate 
high. These materials deform plas 
tically to absorb abrasive particles and 
thus minimize the amount of journal 
cutting. At the same time, the scor 
resistance of the material also plays 
an important part of conditioning em- 
bedability performance. In comparing 
two materials of the same hardness but 
of different score resistance, the mate 
rial with the better score resistance 
will also have the better embedability 

Perhaps the most important point 
evident from Table IT is the great cf 
fect of thin babbitt facings on em 
bedability performance. This effect 
can be seen i comparing the perform 


backing. Indentations in face of silver layer are filled with babbitt. 
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ance of identical materials both with 
and without babbitt facings; for ¢x 
ample, copper, copper-lead-tin, and 
aluminum. Here again it is observed 
that while the softness of the babbitt 
facing, acting plastically to reduce the 
contact pressure becween the em 
bedded particle and the journal, is 
undoubtedly the important factor, the 
score resistance conferred by the bab 
bitt facing is also important. It would 
be difficult otherwise to account for 
the large improvement effected by a 
babbitt facing of only 0.0003 in. on 
copper with abrasive particles meas 


Table 1I—Summary of Embedability 
Test Results 


Relative 
Embed- 
ability 


Bearing Composition 


Lead-base babbitt (0.002 in. thick 100 
Lead-base babbitt (0.032 in. thick 124 
Tin-base babbitt (0.005 in. thick 145 
Silver (oxygen-free 06 
Copper (oxygen-free 04 
Gridded copper (48-pitch, filled 32 
Gridded copper (48-pitch, unfilled 04 
Copper + 0.0018 in. babbitt 

+ 0.0013 in. babbitt 

+ 0.0008 in. babbitt 

+ 0.0005 in. babbitt 

+ 0.0003 in. babbitt 
Copper-lead (60 Cu, 40 Pb 
Copper-lead (65 Cu, 35 Pb) 
Copper-lead (70 Cu, 30 Pb) 
Copper-lead-tin (75 Cu, 24.5 Pb, 0.25 Sn 
Copper-lead-tin + 0.001 in. babbitt 
Aluminum alley (95 Al, 4 Si, 1 Cd) 
Aluminum alloy + 0.0008 in. babbitt 
+ 0.0004 in. babbitt 


-eoo 
anand 


“oo 


= 


Aluminum ailoy 


uring over 0.001 in and a minimum 
oil-film thickness of approximately 
0.0002 to 0.0003 inch. 

For babbitt facings on materials not 
listed in Table II, the ratings will b 
substantially independent of the un 
derlying material so long as the babbitt 
is thicker than the maximum particl 
size. For thinner babbitt facings, th 
influence of the underlying material on 
the relative embedability rating must 
be taken into account 

With regard to babbitt, the experi 
ments have consistently failed to show 
any significant difference between th 
embedability characteristics of the vari 
ous alloys Lead base babbitts consist 
ently give a rating of about 100. This 
rating does not appear to be measur 
ably affected by the presence of minor 
constituents such as copper, antimony, 
nickel, and the like. Tin-base babbitts 
rate somewhat higher, but differences 
in embedability rating at the upper 
end of the scale do not appear to be 
significant in service. Differences in 
embedability rating at the lower end 
of the scale, on the other hand, ar 
very significant 
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Unusual Uses for Helical Vv 





















































































A selection of practical applications that are characterized by the functions s« rveq mos 
: in each case by the helical wire spring. The spring rate property is put to use ip apF 
SPRING BELTING (left). For low SED 
power transmission at high speeds. con 
Allows a certain amount of variation sprt 
in the center distance and absorbs iner- as 4 
tia forces. Spring ends can be joined spf 
smoothly by using a smaller internal Car 
spring as shown on the following page. be 
whi 
ELECTRICAL FITTING (right). An 

inexpensive lamp or fuse socket which TE 
insures proper contact even when sub- (r1 
ject to moderate vibration. Small thi 
threaded parts can be joined in this tof 
wa me 
: su 
SCREW THREAD INSERTS (left). F 
Used for tapped holes in light alloys ve 
and plastics. When joining dissimilar . 
metals, they can be made of stainless p 
steel . 
ROTATING TYPE OIL SEAL (right) : 
uses helical wire spring to exert a 
radial force on the packing. Friction is 
kept to a minimum and efficiency is 

high even at high shaft speeds. f 

eee ereeeee seeceeee seces 















FRICTION RATCHET. Spring rotates shaft when pulled 
a direction, but turns freely on the shaft when pulled in? 
direction. 

















WORM GEARING. Used on low power transmissions. Al- FLEXIBLE SHAFT. Inner spring serves as shaft, outer ont * 
lows a certain amount of misalignment between worm and a casing. For single direction of zotation unless shaft consis: & 
wheel. Wheels can often be made from laminated plastics. of two or more springs wound in opposite directions. 
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Consulting Engineer 


Wire Springs HAIM MURRO 







5 Scrved most cases, but not in the axial loading sense that represents the more common 


> USE In applications for which these elements are employed in industrial products. 






















Terminots . 
; 


SENSITIVE STICK (ieft). Round 
conductor bar is mounted within a 
spring faswened to insulators to serve 
as an electrical switch. Deflecting the 
spring laterally completes the circuit. 
Can operate relays or alarms and can 
be made with intermediate insulators 
where considerable length is required. 


/nsu/otors 


THREAI MEASURING GAGE 
(right). Dimensions a is the effective 
thread cliameter. Pressing the loops 
together releases the gage from the 
member. Can be used on fluted parts 
such as “onventional thread taps. 


AN ALTA 
| 1 ey, 











i hoekenn +} 4}, 
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| | \ | 
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FLEXIFILE CHUTE (left). For feeding 
small articles from hoppers to auto- 
matic neachines. Spring can be wound 
in ditfesent shapes as required by the 
articles being handled. 



















TUBING REINFORCEMENT (right). 
Gives plastic or rubber tubing added 
rigidity as well as protection against 
mechanical damage. Can be cast inside 
rubber as shown in lower sketch. 











SMALL SPRING connects ends of larger spring with a 
hear.ing aids uses a special probe that is easily inserted be- thread-like action. Useful where external projections cannot 
twee: coils of spring which is a conducting material. be tolerated like the spring-belting on opposite page. 


pulled is 


illed in} 


a 











- 




















ter one is SH} 2LD FOR ELECTRICAL WIRE AND CABLE. Provides SMALL DIAMETER SHAFT COUPLINGS. Allows for some 

t consists wea! resistant covering for wires and protection against misalignment and can be used with shafts of unequal diame- 

;. phy::ical damage. ters. For single direction of rotation only. 
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SLIDE TYPE 





Split Housing 


Reamed or 


Housing 





GUIDE TYPE 





Cold Rolled, Turned and Cold Rolled) Turned 
and Polished, or 
Ground Shaft 


Polished, or Ground Shaft 





PROVISION FOR WEAR 





None 


x 





CHARACTERISTICS 





Positive lock-up elitinates 
play. Used for positioning 


W. A. S. DOUGLAS or edjustment. 


Northrop Aircraft, Inc 


Cheapest. Used where 
telative motion is in- 
frequerit, or play be- 
tween mating parts 
can be tolerated. 











THE USE OF ROUND BAR GUIDES on machine tool slides 
should be restricted primarily to such applications where: 
they are loaded as columns rather than beams; where torque 
center of the guide, or about the center of 
guides arranged in a circle; and where thrust is 
longitudinal axis of the guide or ram, or 
through the center of a circle of guides. If round bar 
guides are to be loaded as beams, they should be as short 
as possible, and as large in diameter as possible. Bushings 
riding on round bar guides should be as long as possible, 
and their length should preferably approach the distanc 
between guide bars on multiple guide bar installations 
Consideration should also be given to the effects of wear 
and methods provided to minimize or compensate for it 
lhe surrounding structure should be sufficiently rigid to 
restrain the rods and prevent deflections of the rod from 


and vice versa 


is about the 
SCV ¢ ral 
through the 


distorting other parts of the machine 
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Thought must also be given to the probable life expectancy 
and frequency of use of any given slide, as design require- 
ments of a slide used once a day would be very different 
from a slide used several times a minute. 

In the case of single round guides, they can be used as 
machine tool slides where the bars are used as columns, 
and where there is little motion between the guide and 
slide. A common application of this principle is in the 
columns of drill presses and radial drills, where the single 
tubular column provides for vertical adjustment of the 
work head or table, and also allows for rotation about the 
vertical axis of the column, Fig. 1. Wear of both column 
and bushing is negligible, and, as no relative motion is 
required during operation of the machine, simple split 
bushings can be used to lock the bushing to the column, 
climinating all play between the two elements. 

This same principle has been used successfully on tool 
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ani cutter grinders. In one grinder the grinding head is 
attached to a stationary vertical column by a split bushing, 
where it can be raised and lowered or rotated about the 
colamn to any desired position. In another machine the 
grinding head is rigidly attached to the top of the vertical 
co‘amn, while the column itself can be moved up and down 
an. rotate in bushings in the machine base. 

When round bar guides move from the vertical to the 
hevizontal position, they generally change their function 
fremm columns to beams, and in so doing become notably 
less desirable than their dovetail counter parts. By their 
very nature round bars can be supported only at their ends, 
maixing them subjcct to deflections throughout their length, 
while the dovetail slide can be supported throughout its 
lewygth by a base or beam sufficient to keep it rigid at all 
tinves. If round bar guides are to be used to their best 
adwantage, the reaction to the work being done, or the 
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force applied should be through the longitudinal 
the guide or as a torque about this axis 
A common example of this is th 
an engine lathe when used to drill a hol 
line is down the center of the 
the center being resisted by a key and key way. Th 
is loaded asa short column and a torsion bar and any defi 
tions from these will not cause the location of the tool 
relative to the work to change. When the tailstock spindl 


is used as a support for the end of the work being machined 


hecomes a beam, a 


tailstock spindle of 
Here th 


torque 1s 


thrust 
around 


pindle, 
S| ind| 


it loses its function as a column and 


function for which it is not best suited, as deflections will 
work 


n used in this 


cause a change ol position between the ool and 
resulting in chatter and inaccurate work. Whe 
function, the spindle is always retracted into its 
housing as far as possible to reduce the overhang of th 


beam, and so reduce or eliminate deflections 


supporting 








column of 
American 
rodiol drill 


Main ne conduit - 


m~Column sleeve 








“|_Revolving electric 
collector ring unt 


Section through 


Patented corm«ned 


thrust and radial 


ot bottom 








Fig 1 


bearings to provide radial movement about the column center line. A 


boll bearing For 
taking the weight 
and radia! thrust 


b~ Col mn stump 


cross-sectional view of 


American Tool Works ( 


The vertical round column of this radial drill is used for vertical adjustment only, the column itself being mounted on bal! 


the column is shown at left 


Some Causes of Sticking or Locking of Slides on Multiple Round Bar Guides 


Bearing oreo of slide too short 





Z 








Z j 


Excessive deflection of guide bor 


bearing not relieved 





fn center 


Another example is the ram on the 
Cleveland and Footburt single spindle 
automat machine, Fig. 3. 
Here a round bar of large diameter 
and short length is mounted in a 
housing or bushing so that it can move 
in and out and turn about its 
axis. The purpose of this is to pre- 
sent several tools to work in quick 
succession and advance each of them 
into the work to perform their task 
The are arranged in a circk 
about the longitudinal axis of the ram 


scrTCw 


also 


tools 
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inl 


Clearance between guide and slide too greot 


o~ 


so that their line of action is parallel 
to that axis. Each tool position has a 
key way which engages a retractable 
key to line the tool up with the work 
and permit indexing from tool to tool 
“wel a are predominantly thrust loads 
parallel to the axis of the ram and 
within its diameter. Torque is re- 
sisted by the key, together with the 
fit of the ram in its housing. Any cut 
that would load the ram as a beam, 
such as boring or knee tool work, is 
amply supported, as the diameter of 
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Generai lack of rigidity 


the ram is approximately the same as 
its maximum projection from the hous 
ing, which will make it a very sturdy 
beam. 

Following the single round bar 
guides come multipie round guides 
used as columns, Fig. 4. Where they 
are used for adjustment only, they 
have the advantage over machined 
dovetails in lightness, with a conse- 
quent saving in material and fabricat 
ing cost, which is particularly notice- 
able in large machines that otherwise 
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ball 
left. 


as 
S 
y 
y 
1 


ar serene rr areas 


ghi require a massive cast iron col 
n. On smaller machines the added 
ciwon machine work required to 
interchangeability of columns, 
gs, work heads and column sup 
rts could easily offset the material 
vings. The advantage of two col- 
; over the single columns men 
is obviously that rotation about 
calumn is prevented. The disad 
e on machines where adjustment 
only function of the column is 
yse tolerances required on par 
n, and center to center distances 
columns and bushings 
ere the 
on a 
e motion between the guide bars 
ishings on the work head, other 
must be considered. Where 
s relative motion, there is po 
wear, and some means must be 
ed to compensate for it. The 
st way to provide for wear from 
the standpoint of manufacturing econ- 
my # with comparatively hard guide 
wnd soft bushings, such as steel 
nd bronze bushings, so that the 
ity of wear will be on the bush- 
which can be replaced. 


inta 
s the 
ne ¢ 
illelis 
if the 

Wi 
guide 
relati’ 
ind b 


factor 


us d as 
there is 


columns are 


machine where« 


there 
tentia 
prove 


cheap 


rods 
rods 
major 
ings, 
Th 
from 
put 
bushi 
in the 
its ef 
Is rel 
peatec! 
ratic 
bushi 
throu, 
thus 
mach 


disadvantage of this is that 
he minute the new machine is 
sto operation until the time the 
gs are replaced, the machine is 
process of deteriorating, losing 
ciency with every stroke until it 
uilt and then the cycle is re- 

Better than this, from the op- 
ial standpoint, are tapered split 
gs that can be adjusted for wear 
hout the life of the bushing, 
naintaining the accuracy of the 
1¢ for a long period of time. 
This type of bushing most nearly ap- 
proaces the adjustment feature of the 
dovetail slide. Another approach to 
the wear problem is the use of linear 
type hall bushings on hardened shafts. 
However, careful analysis must be 
made of the brinnelling effect of the 
balls on the shaft, which on heavily 
loaded machines might require exces 
sively large shafts. 


Multiple bars as guides in a hori 
zonta! plane are used as rails for mo- 
tors having variable or adjustable pitch 
sheaves, and in some belt tightening 
devicws. Here no great degree ot 
rigidity or accuracy of positioning 1s 
required. Low cost is essential and 
relat:we motion small. Guides of this 
kind are often neither hardened nor 
ground, and perform very satisfacto- 
rily. Several threading machines are, 
or hawe been manufactured with round 
bar guides. Here the problem of de- 
flectivn becomes very serious because 
it speils the alignment ot the tool and 
the work. Some of these machines 
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the or clamp 
attached to a carriage riding on the 


round | 


Carry WOrK On a VIS¢ 


ir guides, while the die head 
spindle, presumably 
lined up with the work. When larg 


machines 


revolves on a 


pipes arc threaded 
if they do not d 
their weight alone, they are bound to 


] } 1 
GO so DCcCause OF {In 


on thes« 


a , 
icct the guides trom 


21 foot lever ar 


of a tull length of pipe, resulting in 
torn threads and broken dies 
Another problem encountered on 


machines having multiple round guides 


is the tendency of the sliding element 
to cock between the guides The 
greater the distance between the sup 
ports, the slimmer the columns; and 


the shorter the length of the bushings 


the greater this proble m becomes. Best 


results will be obtained 


long 


with 





Fig. 2—The weight and clamping strain of the pipe to be threaded in this machine is 
taken by the headstock without transmitting any of these loads to round bar guides. 





Fig. 3—The horizontal round bar is used for positioning the turret tools and feeding 
The large diameter of the turret eliminates any posible deflection 


them into the work 
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sreferably equal in length to 
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maintaining the 1 quire d close 
t 


thus justifying the best 


tension load during 


particularly long, trouble with 
$s experienced, par- 


problem arises when this type of 
s used with heated platens, such 
he plastics industry 








The use of the two parallel bars instead of the more cem- 
mon single round bar gives a solid support for the end of the 
irbor. Replacement of both pins and bushings that have become 
excessively worn is available from a ready supply. 





and the lowes plattens expand from 
the heat, while the header of the press 
does not, throwing the strain rods or 
guides out of parallel. This can be 
controlled by heating the header, by 
allowing for lateral movement of the 
strain rods where they attach to the 
header, or by allowing sufficient clear- 
ance between the guides and the bush 
ings of the movable platen to allow 
for the different center to center dis- 
tances of the strain rods because of 
temperature differences of the two 
platens and the header of the press. 

The first solution is the most satis- 
factory, although it increases first cost, 
maintenance, and cost of operation. 
Furthermore, if platten temperatures 
are high, they may adversely affect the 
life of hydraulic cylinder packing. The 
second and most common solution is a 
good compromise, although it reduces 
the overall rigidity of the press. The 
third solution is least desirable in 
that it greatly increases the possibility 
of trouble from ‘“‘cocking’’, movable 
platen chatter, and mismatch of dies. 

In spite of these problems, some of 
which are also found in dovetail 
guided presses, there is no cheaper way 
of building a press of this type, as can 
easily be seen by comparing the mat 


Kearney & Trecker Corp 
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rial cost and machine work requ 


on a round bar press guide, with 
massive cast iron or steel columns v 
their machined ways that would 
required in any variation of the d 
tail guide principal. Of course, 
cast iron or built up steel press wo 
have a much longer life expectancy 
It is essential in designing roi 
bar guides to consider any force t 
might cause deflection of the guid 
and either design them sufficier 
large in diameter and short in len 
to resist those forces, or place 
guides in such a way that minor « 
flections do not change the relat 
position of the tool and work. Wh 
the forces involved are torque about 
spindie, and thrust through the spind 
center line, the best arrangement is t 
place the guides equi-distant from tl 
spindle on a horizontal line draw 
through the spindle center-line, wit 
the power source that moves the ca: 
riage as close to the center line of tl 
spindle as possible. Guide rods in 
horizontal position tend to wear mu 
faster on the top surface because « 
the weight of the carriage and the di: 
and chips and may have to be replac: 
more often than similar rods in 
vertical position 








Birds’oro Steel Foundry & Mechine ¢ 


Fig 5—This 4-post hydraulic press typifies the savings in con 
struction costs made possible by the use of round bar guides. As 
a general rule, in press design, the smaller the press, the greater 
the saving when taken as a percentage of total constructior. cost 
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Although up to now they have been found mainly in electric clocks, improved 


synchronous hysteresis motors are at present being used 


to power many types 


of constant torque or high inertia loads in industrial and military applications. 


SIDNEY DAVIS 
esearch Group, Arma Corporation 
Brooklyn, N. Y. 


THE SYNCHRONOUS hysteresis motor 
is a wmple, rugged unit which is dis- 
tinguished from other types of syn- 
chronmous motors in that it is capable 
of developing high starting torque and 
synchronizing high inertia loads with- 
out complicated starting and accelerat- 
ing «quipment. 

Until recently the inferior qualities 
of available magnet steels limited the 
motcrs usefulness; and applications 
were restricted to devices requiring 
negligible power, such as_ electric 
clocis. With the introduction of the 
impsoved chromium, tungsten, and 
cobait steels and later the Alnicos, 
thes limitations were overcome and 
the jnysteresis motor is now being used 
as the power unit in timing devices, 
gyros, tension drives, stroboscopic de- 
vices, phonographs, wire recorders, 
and sound cameras and projectors. 


Commercially available units range in 
size from a fraction of a watt (or 
negligible) output to about 100 watts 
A few iarger units have been built 
with specially designed hysteresis mo 
tors being capable of supplying very 
high intermittent outputs. 

In addition to its torque character- 
istics, the hysteresis motor has other 
features which may interest a user 
The perfect symmetry of the rotor con- 
struction means complete freedom 
from the cogging affects common in 
most other types of motors. The quict- 
est of all motors, it is ideally suited to 
use in phonographs. Its shaft torque, 
and input current and power vary 
little from standstill to synchronous 
speed and it is relatively tree of un- 
desirable hunting. 


Magnetic Materials 


Since the hysteresis motor develops 
torque as 2 result of the residual flux 
in the rotor steel, a description of the 
theory of motor operation is best pre- 
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ceded by a review of the propertics o 
magnetic steels 
These steels are usually classified as 
cither soft or hard. The soft 
characterized by high perm ability and 


low losses in varying magnetic ficlds 


class Is 


It is used in the cores of electrical ma 
chines and devices, where flux must be 
confined to a restricted path. Most 
familiar in this group are the silicon 
steels, Mumetal, Hypersil, etc. Hard 
magnetic steels find their principle 
application in permanent magnets 
They are distinguished by their large 
hysteresis loops. While very high 
magnetomotive forces are required to 
magnetize them, they retain a good 
portion of their flux even after the 
removal of excitation. In Fig. 2 is 
shown a comparison of the hysteretic 
characteristics of a hard 
steel. 

The approximate relationship be 
tween flux and current in a simpk 
magnetic circuit with a hard steel core 
and sinusoidal applied 


soft and a 


voltage is 
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Fig. 2—Comparative hysteresis loops for a soft and a hard magnetic steel. Residual 
£ I ; 


flux density and coercive force are defined by 


Magnetizing force scale 


Phe 


when 


flux variation is 
' wrenhien 
the applic 1 
A point by point 
around thi 


hown in Fig. 3 
losely sinusoidal 
IS sinusoidal 


d our 


starting al 


voltage 
plot trace hysteresis 
arbitrary zero tim 
mag 
distorted. 


i OP, 


shows that the waveform of the 


netizing current highly 


must be divided by 


the Alnico V 
Mumetal. 


notations on 


1600 for soft steel 


curve. 


[he motor develops torque as a result 
of this time lag. The value the 
torque 1s closely related to the area of 
th what is 

juivalent, the hysteresis loss per cycle. 
he newer permanent magnet mate- 
rials, having much larger loop areas 


ot 


hysteresis loop, or, to 










How Torque is Developed 


A three-phase hysteresis motor 
shown 
unit consists ol 
with a cylindrical ring of perman 
magnet steel mounted on a nonm 
netic support for the rotor. Connect 


the stator to a balanced three pha 


schematically in Fig. 4. 7 


a conventional stat 


line sets up a rotating mmf wh 
induces a magnetization in the ha 


steel rotor ring. As shown in Fig. 
the rotating flux field will lag the mr 
by some angle, depending upon t! 
rotor material. Fig. 5(A)_ illustrat 
the instantaneous flux and current 
the air gap of a hysteresis motor, wh 
Fig. 5 (B) shows the same machi: 
with a soft steel rotor ring. With tl 
hard steel rotor the instantaneous flu 
axis, @, lags the instantaneous stato 
mmf axis, M, by a finite angle, y, an 
torque will be developed dependin 
on the magnitude of the lag ang! 
In the case of the high permeability 
soft steel rotor, the hysteresis effect 
small with the result that the two ax« 
coincide and no torque is developed 
by the motor 

While operating below synchronous 
speed the flux-current pattern in the 
air gap is independent of speed. This 
is equivalent to saying that stator im 
pedance is independent of speed for 
positive slips, as are therefore stator 
current, power, and power-factor. Thi 
power transmitted from stator to rotor 
is also constant below synchronism and 
may be calculated at standstill for all 
peeds in this range. But the power 
of the rotor at standstill is the hystere 
sis loss developed in the rotor, which 
can be calculated from: 




















and that the flux density wave lags the than the early carbon steels, permit W.= kfVA 
fundam« ntal component of th mag increased efficiency and outputs. The where 
netizing current by an angle which is table compares the characteristics of f = line frequency 
haracterist of the hysteresis loop som popular magnetic materials. J volume of hard steel of rotor 
Coercive Residual P erepres f gop 
Force Flux ; 
Materials (Oersteds) (Kilogauss) Rotor... 7 Stator core 
1 percent carbon 48 8.6 cee 
34, percent chrome 63 9.0 Shaft—~... 4 sles 
6 percent tungsten 72 10.0 compen equetic 
Alnico Il 560 7.35 Gear 
- a 
Alnico IV 730 5.3 . 
5 3-phase 
Alnico V 575 12.5 o-cline ® 
Cunico 710 4.4 co 








Hysteresis characteristics 
net The Alnicos 


highest 


steels, have 
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of some permanent mag- 
strengths. 
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Fig. 4—Schematic of three-phase hysteresis motor. Stator is standard poly- 
phase type, while the rotor is a cylinder of laminated or solid magnet steel. 
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= yrea of hysteresis loop of rotor 
naterial 
otor hysteresis loss at standstill 
= constant depending upon the system 
of units. 
a wonstant amplitude of alternat 
magnetization, hysteresis loss is 
ypor*ional to frequency. Therefore, 
slip, s, greater than zero, the loss 

W’,. However, as previously noted, 

tor power is a constant, W’.. The 
power difference W, (1—s) must 
therefore be the power developed -at 
the shaft. Since rotor speed is propor 

mal to (1—s), shaft torque must 

a constant. The numerical value 

in be calculated by dividing W’, 

1—s}) by speed in a consistent set 
f units. 

Fron the previous discussion it 
would seem that the upper torque 
limit available in a given motor vol. 
ume would be exclusively determined 
by the magnetic characteristics of the 
active sotor material. With strong ma- 
terials such as Alnico V, very high 
torques might then be generated. Un- 
fortunately, there is another limitation, 
in that stator ampere turns must be 
sufficient to liver the necessary de 
gree of magnetization. For Alnico V 
the stator current might be excessively 
high. Usually a medium strength mag- 
netic material is selected in an attempt 
to balance output requirements against 
allowai>le heating. 


The most commonly used steels in 
better hysteresis motors are 34 percent 
chrome steel, and 35 percent cobalt 
steel. The latter can provide about 5 
to 10 times the power, per cubic inch 
of active rotor steel, as the former. 
Each may have its strength reduced 
below maximum by soaking at various 
temperatures after hardening, and 
thus, between them, they provide a 
wide sange of available strengths 


Hord steel rotor ring, torque developed 
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Fig. 3—Plot of flux density and magnetizing current against time, starting at an arbi 


trary zero time. The flux density lags the magnetizing current by an angle resulting 


from the hysteretic nonlinearity. Note the distortion of the magnetizing current curve 


At synchronous speed, the rotor and id is zero when total torque ( { 
the rotating stator field have zero rela ng friction, windage, and stray el 
tive velocity Rotor magnetizatior trical losses) is zero. The maximum 
lags the stator mmf by an angle ana ynchronous torque equals the torque 
logous to the power angle of a con eenerated just below synchronism, as 
ventional synchronous motor. Unlik previously calculated. The hysteresis 
the conventional synchronous machin motor hunts; however, rotor losses 
a steady rotor field is induced in the tend to damp out oscillations 
permanent magnet rotor ring, rather The pulling-into-step transients usu 
than applied by a special d-c winding illy associated with synchronous ma 
The lag angle varies with shaft torque hinery do not exist in the hysteresis 


© = Current vector 
directed outward 


® = Current vector 
Oirected inword 





M = /nstontoneous stator 
mmf axis 


> = /nstontaneous flux oxis 


= Angle of jog 


Soft stee! rotor ring, no torque developed 


Fig. 5—(A) Hysteresis affect of hard steel rotor ring causes the ‘ux axis to lag the stator mmf axis by an angle, A resulcant 
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rotor torque is developed. (B) High permeability of soft steel causes axes of current and flux to coincide; no torque developed 
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Fig. 6—(A) Variation of flux density along the air-gap surface, showing ripple intro- 
duced by stator slot openings. (B) Because of the variations in gap density, the active 
rotor material will not follow the simple major loop, but may trace out minor loops. 
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Fig. 7—Typical hysteresis motor starting characteristics with solid rotor ring. Eddy 
currents and resulting induction motor torques Cause torque, current, and power to vary 
as shown. With laminated rotor these faciors are independent of the motor speed. 






























































motor. The uniform torque developed increasing the air gap. The larger gap 
right up to zero slip can synchronize has a cushioning effect on the irregu- 
| smoothly any load whose losses it can larities in gap reluctance caused by the 
| urry. This is an important feature for open slots. Motors with slot openings 
high inertia load comparable to those in induction ma- 








hines require unusually large air gaps 




























































































































































































Practical Design Factors to reduce parasitic losses to a reason- 
able value. This means high stator 

The pr ling discussions assumed copper losses and poor efficiency 
lealized conditions, namely sinusoida! Another type hysteresis motor per- 
mf distribution around the air gap, mits economical “manufacture with 
ind perfect circular symmetry. These closed slots, thereby minimizing this 
do not exist in an actual machine. source of stray losses In this design, 
Stator slot openings introduce a the smooth air gap can be made very 
ripple in the air gap flux pattern, sub- small, thereby reducing the required 
jecting the rotor iron to a pulsating stator current. Power formulas based 
magnetization. With a sufficiently upon the simplified theory assumed 
wide pulsation amplitude, rotor mag- above hold adequately here. Unfor- 
netization does not follow the simple tunately, closed slots increase stator 
hysteresis curve of its material, but leakage reactance and substantially de. 

traces out minor loops, which effe: crease power factor. 
tively reduce the major loop area, In addition, the stator is re sponsible 
causing a reduction in torque, Fig. 6 for another parasitic loss. Its finite 











A serious loss in ethciency results un 





number of slots prohibit ideal winding 








































less the slot openings are made very distribution, and rotating fields of 
; small, thereby boosting winding costs. harmonic mmfs are set up just as in 
A peculiar feature o. this sensitivity an induction motor. These exert the 
to flux pulsation iS th fact that fre same delete rious effects on efhiciency 
quently efficiency can increased by as do the slot pulsations, and can only 
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be minimized by resorting to ex; 
sive windings having many slots C 
ful design can keep losses from 
source down to a reasonable value 

While starting, a hysteresis my 
having a solid rotor ring will deve 
eddy currents in the ring and cor 
quently induction motor torques. Th 
are in addition to the hysteresis torg 
Thus, torque, current, and power . 
not independent of speed but v 
somewhat in the manner of Fig 
This effect may be neglected when t 
rotor is laminated. 

Since the relationship between 
veloped power and air gap flux 
highly nonlinear, the hysteresis mot 
should be operate d at close to its rat 
voltage and frequency. A percenta 
loss of line voltage may cut pow 
output by two or three times that p 
centage. To minimize parasitic loss 
the waveform of the supply must 
good. Maintenance of good wavefor 
is not simple inasmuch as the hyster 
sis motor draws a highly distorted lit 
current. 


Types of Motors 


There are three general groupings 
of commercially available hysteresis 


motors, roughly classified according t 
efficiency: 

(1) Units having efficiencies under 

1 percent are usually av ailable heavily 
geared down. They find applicatior 
in a large variety of timing device 
including electric clocks. Their con 
struction aims primarily at economy 
and parisitic losses are many times 
the useful output. The cost may b 
much less than the cost of an equiva 
lent shaded pole motor. They can by 
obtained for operation on up to 440 
volts at 60 cycles. Some manufa 
turers can also supply models for 25 
cycles and other frequencies. This 
type unit is available from R. W 
Cramer Co. and various clock manu 
facturers. 

(2) Units of intermediate efficien 
cies of from 5 to 25 percent are ap 
plied widely in phonographs, wher« 
the freedom from hunting and wou 
the low noise, and the ability to syn 
chronize the high inertia of the turn 
table make the hysteresis type motor 
ideal. These units are more efficient 
than the reluctance synchronous motor 
and require no special damper wind 
ings for starting. They are somewhat 
higher in price than a conventional 
induction motor. One manufacturer i 
Eastern Air Devices, In 

(3) There are also the closed slot 
variety of hysteresis motors which hav 
efhciencies ranging up to 75 percent 
at 60 cycles, although the norma! 
range is from 20 to about 45 percent 
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) cycles, emciencies tend toward 


gher limits, and in specially de 





















: d gyro motors may exceed 80 
ma nt. These units are normally 
i n the same sort of applications 
nde j se wit Group (2), but they supply 
TI r cutput in a given frame. They 
, hly compare in cost with high 
| ity ac servo motors, and may be 
rage i ined from the Fairchild Camera 
y ! Inst uments Corporation. 
ig [he hysteresis motor may be oper 
—s from a polyphase line, or from a 
gle-phase line as a capacitance mo 
“ as a shaded pole motor, or in any 
oul 1 variety Of ways similar to a single- 
_— ase induction motor. However, high 
: on theiency and output are only possible 
onan vhen the stator mmf field rotates uni- 
pow formly as an ideal polyphase field. 
P 4 Thus, a hysteresis machine exhibiting 
_— nduct.oa motor torques below syn 
= hronism, and adjusted to operate effi 
wets ntly as a capacitance motor at syn 
ster 






1ronis'yi, May lose starting torque duc 
to the changing impedence and con 
juent unbalance of the capacitance 
phase for slips greater than zero. The 
balancec capacitor unit usually oper 


d lit 







ates ata slightly lower eth ney thas 
the straight polyphase unit because o 
the effects of nonlinearities and hat 


monics Likewise, the poor wav 
forms associated with the shaded po 
type of motor subtract substantially 
from its efficiency, although low eth 
ciency hysteresis motors frequently us 
this starting arrangement 

The efficiency of the units included 
in Groups (2) and (3) can be in 
creased from 5 to 30 percent by t 
porary overexcitation Thus, if th 
line voltage to a synchronized unit i 
increased momentarily by 20 percent or 
more, and then returned to its rated 
value, a permanent magnetism will | 
induced in the rotor which will permit 
the unit to carry additional load at 
reduced exciting current, thereby it 
creasing efficiency 

Increased output can vary from 1 
to 20 percent to over 50 percent by 
overexciting. This varies with the d 
sign; especially with the normal de 
gree of saturation of the rotor iron 
Momentarily desynchronizing the rotor 


will remove this effect, but th 


cedure may be repeat d 
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Fig. 8---Diagram for five-speed a-c capacitor motor with arrangements for reversing and 
Output varies from 3.5 watts at 600 rpm to 20 watts at 3,600 rpm. 


Product Engineering — December, 1952 


Speed Contro! 





‘ (ft that 7 th 


sul oO ‘ 
motor, and the latter s cogging 
ivoid Th igegcd 


th 


propa! 


t 





Mul sp WS S oto " 
ula which operate at several sy 
i 
hro speed Ext il switch 
1 ; ont t tne W 
vs rious grout p ther ‘ 
hanging th speed. Th EI 
] 1 ito Co rn | { I 5 
which cat tro " 
sp is of ¢ ~ 
ind »3.0U rpn th ‘ I 
plying at the low S} I 
Adjustable-speed hys 
OM t it varying S} | \ I 
‘ | | 
? supp ty qi \ ! ( 
ppl 1 voitag ot } y 1s 
d or { pty ’ LO 
flux density t n mag 
the developed to will pprox 
nately oO ; Itho oh th Now 
utput will vary | ly wrth f 
quency i sp Ir t ov 
reases with ft \ I 
asing i 
Th Ss typ Oo po l 
, : ‘ 
to n isul n | if y « | 
tachometer Supply frequency 1s 
justed to fo stationary Lissajou t 
terns O1 oscilloscope with at 
I 
m Ircegt \ ind th Sj h onou 
} : ’ 1 } " 
S} ad xactly culated T} 
small an of hunt which ¢ 
with a hy to k id 
s { d to th pl if 
] I Py " 
How Cost Compares With 
Other Types 
Although tn ost of th tt I 
resis motors is somewhat higher tha 
ompara | duct oto 
probable that given sufi t 
: . 
more widespread productio the 
, 
gap can red | | | ] 
d tion dev loy t of th 
Stator cons oO | th 
oTor a sil ho } | } 
ual ( red ‘ It 10 
Ol 1 out th usual pro 





















Accelerometer 


Double beam, strain gage accelerometer 


Velocity pickup 


Sinusoidal Calibration Table for 


CARLETON M. FIELDS 


Senior Vibrations Test Engineer 


ROBERT S. NEVIN 


Senior Instrument Engineer 
The Glenn L. Martin Company 


ENGINEERS REQUIRI iny types of in 

equipment 
data that are 
used in theoretical analy These in 
must be checked 
calibrated to dis inaccuracics In 
the data they y 

Transdu 
tion, velocity, and d 
motion of parts during v 
shown above. To calibrate the read 
ings of such vibration transducers, The 
Glenn L. Martin Company designed 
and constructed the sit 


strumentation to check th 


they design and to obtain 


struments toc and 


g accelera 
nt of the 


ration are 


ISO lal calil ra 


tion table shown in Fig. 1. The design 
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holding or 
plitude of vibration 
is oscillating 

Harmonic or sinusoidal oscillatory 
motion is imparted to the table by a 
Scotch yoke and crank mechanism. 
The crank pin, as shown in Fig. 2, is 
integral with a block that is slidable 
in the slotted head of a quill shaft, 
to which is keyed the V-belt drive 
pulley. A pin in the block is engaged 
by one slotted leg of a bell crank that 
swivels on a pin fixed in the head of 
the quill shaft. The other leg of th 
bell crank, also slotted, engages a pin 
held in the inner end of a push rod 
contained within the quill shaft 

With this linkage, the eccentric ity of 
lateral 
push rod relative 


pern hanging the am 


while the table 


the crank pin is variable. Any 
placement of th 
to th quill shaft causes an equal dis- 
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placement of the crank pin in a radia 
direction. Thrust bearings on the out 
end of the push rod are locked by 
tween a micrometer head and a micri 
meter screw sleeve. Thus, turning th 
micrometer head moves the push rod 
laterally, swivels the bell crank, and 
moves the crank pin radially to a new 
eccentric position. One complete tur 
of the micrometer head displaces th 
crank pin 0.1 in. radially. 

The yoke, in which the crank-pi 
bearing slides, is constrained to mov 
vertically by guide rods. Vertical rod 
fastened to the yoke support the in 
strument table. The maximum excur 
sion of this table is 1 in. doubie an 
plitude. Any excursion from zero t 
maximum is obtained by positioni: 
the micrometer, the head of which 
graduated in theusandths of an inch 
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Vibration table for dynamically calibrating acceleration, velocity, and displacement 


x Cronk pin 


Fig. 1 — Sinusoidal cali. 
bration table. Amplitude 
and frequency of vibration 
can be changed while 
table is oscillating. Scotch 
yoke and crank mecha- 
nism impart harmonic mo- 
tion to the table. The table 
is used to calibrate instru. 
ments that measure ac- 
celeration, velocity and 
displacement of vibrating 
structures and equipment 


Fig. 2— Arrangement of 
parts in the sinusoidal 
calibration table. A_ lat- 
eral displacement of push 
rod displaces the crank 
pin radially an equal 
amount. The table is belt 
driven; its frequency of 
oscillation can be varied 
or adjusted by using a 
variable speed motor drive 
or a constant speed motor 
driven speed changer. 


type transducers. The device can also be used to check equipment that in service is 
) | 


vibrated at variable accelerations at constant frequency or with constant acceleration 


at variable frequency. 


Vibration Type Transducers 


A ring and lock-nut on the split mi- 
crometer sleeve prevents any lateral 
movement of the push rod after the 
micrometer 1s set. 

The table being belt driven, its fre- 
quency of oscillation can be varied or 
adjusted by using a variable speed 
motor «drive or a constant speed motor 
drive coupled to a variable speed 
changer. An extension on the crank 
pin car: be used to drive a tachometer 
to real the frequency of the table 
oscillations. 

For a calibration test, the instru- 
ment tw be calibrated is fastened to the 
table and readings of the instrument 
are taken and checked against the 
known settings of the oscillating table. 

The peak amplitude, velocity, or ac- 
celeration developed by the sinusoidal 
motion of the table are given by the 





Scotch yoke mecchanism gives harmonic motion to table. 


following harmonic vibration relations 


W here 


A = single amplitude, the eccentricity of 
the crank pin indicated by the 
micrometer, in. 


f = frequency as given by the tacho- 
meter, cycles per sec 

t = time, sec 

x = displacement of table for mid- 


position at any instant of time, in 
velocity of table at any instant of 
time, in. per sec 

a acceleration of table at any instant 
of time, in. per sec per sec 


the peak displacement x,,, of course, is 
t, = A 

Since x = 4 sin (2 x fi, radians 

the velocity v of the platforms at any 


instant of time is 


— 2xf A cos 
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and the peak velocity v,, occurs when 

cos (2. wr ft + 1 

2afA 

The acceleration a at any instant of 
time 1S 

a -- (2x n (22 
and th peak cleratio m occurs 
when 

sin (2 x ft t+ | 
or 

au {(2af)? 


In addition to its use for calibrating 
vibration type transducers, the tabl 
can be used to check electronic and 
other types of equipment that in serv 
ice are vibrated at variable accelera 
trons at constant frequency or at con 


stant acceleration at variabl Ircqu ney 
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Redesign for 


roducibility Based on 


1950 two Sapphire engines 
{ a Gloster Meteor 8 airplane 
to 30,000 feet in 181 seconds. This 
stimulated American interest in 
Sapphir A _ straight-through 
t engine, the Sapphire was 
ed by Armstrong Siddeley Mo 
Ltd. from an original design by 
Metropolitan Vickers, Ltd. Under a 
long-term engineering and production 
igreement, the Sapphire is now being 
produced in the United States by the 
Wright Aeronautical Dis 
Curtiss-Wright Corporation 
The Wright Sapphire J-65-W-1 is 
flying one of the fastest fighter planes 
n the world; the performance figures 
ire still secret. Meagre published data, 
however, indicate that the engine is 
bout 11 ft long, weighs 2500 Ib, and 
develops 7200 Ib thrust at sea level. 
The full thrust is taken by the cen 
ter bearing support of the engine. The 
outer ring of this support is attached 


ision of the 
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to the aircraft frame, and to engine 
parts, fittings, and housings. The in- 
ner ring of this support encloses the 
main bearing of the engine shaft. Sev- 
eral radial struts connect the inner and 
outer rings so that air can flow be- 
tween the rings. 

The British-style center bearing sup- 
port, Fig. 1 (A) is machined from a 
one-piece aluminum forging 38 in. in 
diameter and 11 in. thick; it weighs 
1575 lb. Fabrication is accomplished 
on a Keller duplicating machine using 
three dimensional contour milling. 
About aine pounds of chips are pro 
duced for a pound of finished product. 
An analysis of the British experimental 
method estimated the cost of produc- 
ing the British center bearing support 
to be $5,700 in the United States using 
a contoured forging. 

Requirements for producibility, as 
set up by Curtiss-Wright engineers, 
could not be met using Kellering 
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equipment. Time estimates for th 
Kellering operation alone on this part 
ran from a high of 1200 to a low of 
700 hours. On this basis, one dup! 
cating machine operating three shift 
would produce less than one unit 

month. This method, obviously, wa 
not a practical mass-production pro 
cedure. U.S.A. F. requirements als 
imposed higher top operating temper 
atures and greater peak stresses thai 
those for which the British part wa 
designed to withstand. 

To get the Sapphire engine int 
production, the need for producibility 
and greater strength at elevated ten 
perature called for a complete redesig: 
of the center bearing support tha’ 
would: 

1. Avoid the complex Kellerin 
operation. 

2. Replace the aluminum alloy wit 
materials having greater strength 
elevated temperatures. 
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As cost inner ring, 
nodular Ni-resist 





Mechined inner ring 





As cast outer ring, 
nodulor Ni-resist 


Machined outer ring 


ew Welding Technique 


Ten sheet metal 
struts, stoiniess steel 








Detail of strut ‘ 


Technique for welding stainless steel parts to modified nodular cast iron as developed 


in redesign of center main bearing support for the Wright Sapphire turbo-jet engine. 


Establish a fast and economical 
production method. 

A. study to provide for greater lati 
tude in manufacture indicated that the 
part could be readily redesigned into 
three major components: Inner ring; 
outer ring; and struts. 

In this redesign stage, costs wer« 
estumated on the basis of high produc 
tion, assuming that casting problems 
could be overcome and that normal 
scrap allowance could be maintained 
These estimated costs for one assem 
bled center support were: 


q 3 





Castings and machining $898 
f Struts. : 20 
Welding 25 

ST $ob00nereodes $943 
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This estimated cost is less than 10 
percent of the estimated cost of pro 
ducing the center bearing support 
designed and produced experimentally 
by the British 

Further study revealed that the s 
lection of material for the rings, th 
development of foundry techniques to 
produce castings having the qualities 


as 


desired, and the development of a 
satisfactory welding method, were far 
more complicated than designing 
composite part made up of three 
ments 
Investigations and development 
projects, however, were undertaken to 
overcome these obvious difficulties; th 
result was the evolution, as shown in 
1(B) and 2, of a 


Figs composit 
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SSCMOD LS vn d Irol 


lor ny 


Phe 


Irom castings 


inner and outer rings are n 
Ribs, flanges and boss 
are placed only on the inner surfa 
of the 


outer 


and only on th 
Th 


of the inner ring and th 


inner ring 


surface of the outer ring 


outer surtace 





h 


inner surface of the outer ring ar 
ma hin d to smooth contoured sur 
faces in simpl turning operations wit 
little difficulty 

Ihe struts are made from stainles 
sheet steel and fabricated as r| 
omponents 

To form one assembly, the strut 


are welded to the outer surface of t! 
inner ring and to the 
the outer ring 


inner surface ¢ 


175 

















ee ee 


Fig. 3—Sections of the inner ring with a precision cast inner surface. (Right) ‘“As-cast” 
before machining outer surface of the casting. (Left) After machining outer surface. 


Selection and Development of Ring Material 


Successful use of cast rings called 
for a weldable material and a foundry 
process that could make castings hav 
ing one complex irregular surface held 
to extremely accurate tolerances. This 
complex surface had to be held clos 
enough “‘as-cast’’ so that a reasonably 
uniform wall thickness could be pro 
duce d by one simple turning ope ratior 
on the other surface of the casting. 

In addition to the high strength 
needed at elevated temperatures, th 
material in the center main suppo 
bearing rc quired a coefficient of ex 
pansion compatibl. with that of th 
aluminum compressor housing and th¢ 
stainless steel burner housing, which 
are bolted to cither side of th 
ring 

A survey of possibl 
showed a rather limited selection 
Cast steels have sufficient strength 
ductility and weldability for the ring 
parts, but could not be cast to the 
complexity and dimensional accuracy 
required. Gray irons, although having 
satisfactory casting characteristics, lack 
strength and ductility. Nodular fer- 
ritic cast iron, because of its excellent 
casting characteristics and good me 
chanical properties, at first appeared 
to be a suitable material. Subsequent 
investigation showed that the nodular 
izing treatment required for the fer- 
ritic material produced dimensional 
changes that could not be tolerated on 
the ‘‘as-cast” surfaces. In addition, the 


outcr 


materials 
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relatively low coefficient of expansion 
of this material would introduce fur 
ther design problems. Intensive de- 
velopment work, however, is continu- 
ing on the casting, welding, and 
modifications necessary for ultimate 
use of the ferritic grade. With th 
likelihood that problems inherent in 
the ferritic material can be solved. 

Austenitic nodular cast iron ap- 
peared so well suited for the rings that 
such an alloy containing about -20 
percent nickel could be justified. To 
obtain all the properties desired, how- 
ever, some modifications of composi- 
tion were made and a special austenitic 
cast iron was developed in collabora- 
tion with the American Brake Shoe 
Company. As experience was gained, 
the following modified Nodular Ni- 
Resist analysis was evolved: 


Percent 
Carbon aie 2.7 to 3.3 
Manganese 1.9 to 2.5 
Silicon 2.2 to 3.2 


Preparation and Types 


Type I AND II SPECIMENS. These 
simple specimens were used for pre- 
liminary evaluation. They are tensile 
specimens made from sections about 
g in., thick cut from a weldment of 
stainless plate to a nodular cast iron 


base, as shown in Fig. 4(A) Type I, 
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Phosphorus 0.15 ma 


Sulphur 0.05 ma 
Nickel 21 to 2 

Chromium 0.05 ma 
Molybdenum .0.30 ma» 


In addition to the problem ot « 
position, it was apparent that ordi: 
toundry practice would not result 
the dimensional accuracy requir 
American Brake Shoe had _alrea 
developed a precision casting t 
nique for parts of comparable si: 
but this process had been applied o1 
to the manufacture of cast iron molds 
for automobile tires and _ possibly 
would not be adequate where high 
quality castings are essential. With 
this process as a starting point, te 
nique was deveolped for producing 
sound casting having one precisi 
cast surface with wall sections held to 
a tolerance of 0.030 inch. 

A section of the inner ring as cast 
by this technique and after machinin 
is shown in Fig. 3. The complex sur 
face is used “‘as cast” in the finished 
part. 

On the basis of cost, weight to 
strength ratio, material soundness, di 
mensional accuracy of wall thickness 
surface finish and weldability, struts 
fabricated of sheet metal were favored 
when compared with shell castings 
The final design of the strut called 
for sheet metal fabrication with AMS 
5510 stainless steel. 

Metallurgically, the disadvantages 
of nodular cast iron struts were sharp}; 
defined. The thin wall sections of th: 
casting cool too rapidly and result in 
an unsatisfactory nodule formation, 
lack of stability, and decreased duct 
ility. In addition, and definitely the 
most important factor, material as thin 
as the strut wall could not be satisfac 
torily welded. 

High strength fillet welding of nod 
ular cast iron was without precedent 
(see “Ductile Iron,””’ W. C. Mearns, 
The Welding Engineer, Nov. 1951) 
To develop a technique for welding 
the sheet steel struts to the nodular 
cast iron rings to produce a strong 
composite unit, an investigation was 
conducted to evaluate the inert gas 
shielded metal arc process and the 
manual metal arc process. 


of Weld Specimens 


Fig. 4(B), was used for short time 
tensile tests at room temperature, and 
Type II, Fig. 4(C), for tests at ele 
vated temperatures. 

These specimens were a usable ap 
proximation of the weld required. The 
actual weld on the part is a single fillet 
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Fig. 4—(A) Test specimen for preliminary evaluation. With a fillet on one side only, 
the sheet was bent over weld. For tensile testing, sections were cut out of a similar 
weldment except that fillets were made on both sides of sheet. (B) Type I specimen 
after room temperature tensile test. (C) Type II specimen after tensile test at 750 I 


on yi; in. sheet metal, while that ot 
the specimen is a double fillet on a 
fy in. plate. The weld size and weld 
chemistry, however, are essentially the 
same, The cast iron base of the speci- 
men is 3 in. thick and the thickness 
of the actual part varies from y% to 
1 in. For this reason the degree of 
restraint in the specimen is more 
severe than in the actual part. 

When the room temperature proper- 
ties of Type I specimens appeared to 
be satisfactory on the basis of the 
stress developed in the stainless sheet 
at failure, Type II specimens were 
made and the elevated temperature 
properties checked. More costly and 
elaborate tests were reserved for those 
few procedures that could pass this 
rather thorough screening process 


YPE III SPECIMENS. Welded stand- 
ard 34 in. tensile specimens were 
machined from specimens previously 
nachined as shown in Fig. 5. 


Type IV SPECIMENS. To evaluate a 
tensile specimen that more nearly du 
plicated the stresses encountered in 
service, the specimen shown in Fig. 8) 
was designed. In preparing this spect- 
men, circular plates of nodular iron 
are welded to each end of a stainless 
steel tube 24 in. in diameter, 64 in 
long and 0.094 in. wall thickness 










~s. Nodular 
cas? iron 


. 


Fig. 5—Type III specimens employed to obtain welded standard tensile speci- 
mens were cut from a weldment of bars previously machined to shape shown 





A. 


Fig. 6—Type IV specimen consists of cir- 
cular plates of nodular iron welded to the 
ends of a stainless steel tube. The speci- 
men shown was welded with AISI 431 
electrode, when tested at a temperature 


of 750 F it failed in the stainless sheet. 


Evaluation of W elding Processes 


The inert gas shielded metal ar 
process was first investigated using 
several compositions of welding wir« 
These compositions included inert gas 
welding grade nickel wire, commer- 
cially pure nickel, 60-40 nickel iron, 
aluminum bronze of 8 and 10 percent 
aluminum; and stainless steels, both 
austenitic and ferritic. Severe cracking 
occurred in all except the aluminum 
bronze welds. In welding the nodular 
cast iron and stainless steel specimens 
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argon was used as the shielding gas 

On the the results of this 
preliminary only welds 
made with aluminum-copper (bronze) 


wire appeared to be 


basis of 


evaluation, 


worthy of cor 
tinued investigation. Further tests at 


room temperature and at 750 F, wer 


made for several conditions of heat 
treated aluminum bronze welds 
Microscopic examination of the 
, 
bronze weld deposit showed globules 


of white iron in the aluminum copper 
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Fig. 7—Typical failures of joints welded with the inert gas shielded metal arc process 
ng 92 percent copper 8 percent aluminum welding wire. (A) “As-welded” condi- 
n. Maximum stress in the sheet was 87,000 psi when joint failed. (B) Heat-treated at 
1000 F and above. Failure consistently occurred at the weld-interface. Note crack in the 
bule of white iron that is trapped in the weld deposit. Maximum stress developed 
in the sheet was 66,700 psi when the welded joint failed at the weld-interface. 


matrix. Ihis condition occurs because 


iron and copper base alloys are not 
jluble in large proportions and would 


X1S 


in all welds made with alumi 

mM coppe! 

From the results of these tests, it 

concluded that: 

1. Welds made with aluminum- 
opper by the inert gas shielded metal 
irc process have relatively good me- 
chanical properties at room tempera- 
ture and at 750 F in the “as welded” 
condition, and that any heat-treatment 
above 800 F results in a substantial 
decrease in strength. Fig. 7(A) shows 
the type failure in an “as welded” 
specimen. The effect of heat-treatment 

1000 F is indicated by the mode o! 

lure shown in Fig. 7(B). Not 
lso that the globules of white iron 


cracked under stress and would be a 
constant potential source of prematui 
failure. 

2. A large area of hard white iron 
under the weld is unavoidable when 
using aluminum copper welding wires 
with the inert gas shielded metal ar 
process and cannot be eliminated by 
heat-treatment without destroying the 
strength of the weld. The presence of 
such a large mass of hard brittle white 
iron is undesirable under any condition 
and could not possibly be tolerated in 
an area that is to be subjected to high 
stresses. 

3. The necessity of operating the 
inert gas metal arc at relatively high 
energy levels prevented welding with- 
out getting excessive weld dilution 
from the low melting base metal. 


Manual Metal Arc Welding Investigation 


On the basis of work accomplished 
th the inert gas shielded metal arc 
process, it was possible to some extent 
to pre dict the requirements for a suc- 
ssful welding procedure. The weld 
wire should have good solubility 
with iron, a reasonable tolerance for 
bon, and should preferably result 
nm an austenit deposit To avoid 
overheating of the iron, the weld ma- 
terial be capable of being 
1 current, too low 
in fact, tor practical use of the inert 
ras metal ar process 
In investigating the manual metal 
welding process, specimens of the 


should 


posit 1 at a low 
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type shown in Fig. 4(A) were welded 
on one side only, using the following 
austenitic type of stainless steel elec- 
trodes, AISI 310, 312, 316, 330, 347. 
All specimens, when bent, broke 
through the weld and showed very 
little ductility. Before they were 
broken, most of the specimens had 
weld cracks. The results were so un- 
satisfactory that further testing ap 
peared unnecessary with these elec- 
trodes 

Similar tests were made using the 
ferritic type of stainless steel electrodes 
AISI 430, 442, and 446: and the mar- 
tensitic type of stainless steel AIST 431 
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electrode. The clectrode reterred ty a 
AISI 431 was made by coating A\s| 
430 wire with a flux containing . 
2.00 percent nickel. Ot these, 
431 and 430 gave the best results, 
the AISI 431 appearing to be supe 

It was diincult to break the speci 
by bending. When fracture did oc 
large picces of cast iron were pu 
out by the weld. Further welding 
velopment was then concentrated 
these welding electrodes. 


MECHANICAL PROPERTIES OF WELD! 
SPECIMENS. The results of ten 
tests on Type | specimens made using 
AISI 431 welding electrodes, atter 
various heat-treatments, are given in 
Table I. Similar tests were made on 
Type I specimens using AISI 430 
electrodes with results as given i: 
Table II. It will be noted that 
values are not as high as those ob- 
tained using an AISI 431 electrode. 

Results of tensile tests at 750 F 
made on Type II specimens welded 
with AISI 431 electrodes are given in 
Table III. Failure consistently oc- 
curred in the stainless sheet. Welds 
made with this electrode were strong 
enough to develop the full strength 
of the stainless sheet. 

A comparison of Tables I and II 
shows that welds made with AISI 
431 electrodes were nonmagnetic, 
while those made with AISI 430 
electrodes were magnetic. The one 
exception is the AISI 431 weld heat 
treated at 1400 F for 3 hours. The 
nonmagnetic weld indicates that under 
normal conditions the 2 percent nickel 
in the AISI 431 welding wire was 
just enough to hold the deposit aus 
tenitic. The weld deposit should | 
1ustenitic so as to match the coefh 
ient of expansion of the austeniti 
astings and struts. Because of the ap 
parent superiority of AISI 431, evalua 
tion of AISI 430 was discontinued 

Standard 4 in. dia tensile specimens 
were machined from Type III spe: 
mens welded with AISI 431 electrodes 
The nodular cast iron portion of tl 
specimens were machined from 
standard Y-bar. The stainless steel 
portion was machined from AMS 
5645 bar stock. 

The welding procedure for mal 
ing these specimens required speci 
care. Single pass welds were mad 
on each side of the joint with t! 
bead size being large enough to fill th 
groove completely. Welds were started 
and stopped on sheet metal tab 
After the first pass, the root of th 
joint was carefully ground out to r 
move all flux. The work pieces wer 
not restrained during welding, sin 
the two pieces were out of alignme: 
just enough after the first pass fi 
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1c results of tensile tests made on 
tl standard specimens are given 
¢ Table IV. Because these specimens 
included three kinds of material, 
was difficult to interpret the clonga 

between gage marks. The weld 
j-posit showed no reduction after fail- 
since the yield strength of th 
weld apparently had not been reached. 
[he stainless steel just started to yield 
a failure, while the cast iron portion 
the specimen was greatly reduced 
with almost all of the yielding tak 
ing place in that section. The appear 
ance of this portion was the same as 
on specimens made entirely of nodular 
cast iron. Tensile strengths compare 
favorably with those found for nodu- 
lar cast iron, which is about 60,000 
psi at room temperature and about 
“0,000 psi at 800 F. 

Test results on Type IV tensile 
specimens made using AISI 431 elec 
trodes and tested at 750 F are given 
n Table V. In all these, failure ox 
urred in the stainless sheet. Fig. 6 
hows how the stainless tube yielded 

All the tensile tests made on speci- 
nens welded with AISI 431 elec- 
rodes show that the short time tensilc 
oroperties of the welded joint are as 
good, or better, than the base metal 
materials. 

Microscopic examinations of com- 
posite welds made with AISI 431 elec- 
trodes show that the formation of 
white cast iron under the deposit 
could not be entirely prevented. After 
treatment at 1400 F for 3 hours, some 
breakdown of the white iron is ob- 
tained, with the carbon appearing as 
flake graphite rather than nodules. The 
hardness of the white iron was found 
to drop from R.51 to R.44, while the 
weld Teposit increased from R,, 97-100 
to R, 22-23. The change from a non- 
magnetic weld deposit to a magnetic 
one further indicates a transformation 
from the austenitic state at this ele 
vated temperature. 

Since the results of the tensile tests, 
Table I, showed that no improvement 
in properties is obtained by treatment 
at temperatures from 900 to 1400 F 
any treatment in addition to the stress 
relief was deemed to be inadvisable. 

Because of dilution the weld de- 
posit is largely austenitic, and as a 
result is compatible with the two base 
materials. A chemical analysis of the 
leposit gave the following results: 


Percent 
Carbon 0.50 
Manganese 0.92 
Nickel 5.15 
Chromium 13.3 
Silicon 0.88 
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Table I 


Tensile 
Welding Process 
Welding Wire 
Shielding 

Welding Current 


Test 


Results of AISI 


131 Welds With Type I Specimens 


Manual metellic arc 

AISI 431. 1. o in. dia 
Flux coated electrode 

90 amp reverse polarity 


Tests were made at room temperature 





Speci- 
men Heat-Treatment 
1 As welded 
2 As welded 
900 F—1 hr 
4 900 F—1 hr 
5 1000 F—-1 hr 
6 1000 F—1 hr 
7 1100 F-—1 hr 
Ss 1100 F—1 hr 
9 1400 F-—3 hr 
10 1400 F—3 hr 











Stress in Sheet 
at Failure, psi 


91 
96 
93 
96, 
63 
93 
90 
SS 
4 
90 


* This lower value was the result of 
of this kind of difficulty on the welded 


‘Type I specimens. 








Table Il 


Welding Process 
Welding Wire 
Shielding 
Welding Current 


Tensile Tests Results 


Tests were 


000 
500 
500 
700 
000* 
000 
000 
500 
000 


000 


anu 


Properties 
Type of Failure of Weld Deposit 
Nonmagnetic 
Nonmagnetic 
Nonmagnetic 
Nonmag netic 


Pulied out of the iron 
Stainless sheet 
Puiled out of the iron 
Stainless sheet 


Underbead crack Nonmagnetic 
Stainless sheet Nonmagnetic 
Shear through weld Nonmag netic 
Shear through weld Nonmagnetic 
Shear through weld Magnetic 
Shear through weld Magnetic 








nderbead crack. There has been no indication 


composite unit where the restraint is far less than in 


of AISI 430 Welds With Type I Specimens 


Manual metallic are 
AISI 430, 1 8 in. dia 
Flux coated electrode 
90 amp— reverse polarity 


made at room temperature 





Speci- 

men Heat-Treatment 
1 As-welded 
2 As-welded 
3 As-welded 
4 800 F—1 hr 
5 800 F—1 hr 
6 1100 F—1 hr 
7 1100 F—1 hr 
& 1400 F-—1 hr 
9 1400 F—1 hr 








Table I1I—Tensile Test Results of AISI 431 Welds With Type II Specimens 


Welding Process 
Welding Wire 
Shielding 
Welding Current 


Stress in Sheet 
at Failure, psi 


85 
| 

68 
82 
77 
90 
66 
85 
SS 


000 
400 
000 
000 
000 
000 
800 
000 
200 








Properties 
l'ype of Failure of Weld 

Pulled out of the iron Magnetic 
Shear through weld Magnetic 
Underbead crack Magnetic 
Pulled out of the iron Magnetic 
Pulled out of the iron Magnetic 
Pulled out of the iron Magnetic 
Underbead crack Magnetic 
Shear through weld Magnetic 
Pulled out of the iron Magnetic 








Manual metallic are 
AISI 431, 1/8 in. dia 
Hilux coated electrode 

9° amp— reverse polarity 


Tests were made at a temperature of 750 F 





Specimen 


1 
2 
3 


Heat-Treatment 


As-welded 
As-welded 





As-welded 


Stress in Sheet 
at Failure, psi 


Type of Failure 


65 500 Stainless sheet 
65,700 Stainless sheet 
65,700 Stainless sheet 


Table IV—Tests on Standard } in. Tensile Specimens Machined from 


Welding Process 
Welding Wire 
Shielding .. 
Welding Current 
Specimen 


Type III] Specimens 


Room 
Room 
800 F 
800 F 


Temperature 


Stress at Rupture. psi | Type of Failure 





Manual! metallic arc 
AISI 431, 1/8 in. dia 
Flux coated electrode 

90 amp— reverse polarity 


60 500 lron-weld interface 
62,500 Iron-weld interface 
52,500 Cast iron 
53 500 Cast iron 


Table V—Tensile Tests of AISI 431 Welds With Type IV Specimens 


Welding Process 
Welding Wire 
Shielding 
Welding Current 





Manual! metallic arc 
AISI 431, 1/8 in. dia 
Flux coated electrodes 
90 amp —reverse polarity 


Tests were made at a temperature of 750 F 








Specimen Stress in Sheet 
at Failure, psi 

1 58 ,000 

2 68 , 000 


Type of 
Failure 


Sh 


eet 


Sheet 





Comments 





Failure started where thermocouple wire was 
brazed to sheet metal 
Necked down considerably before failure 
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Constant stress beam specimen tested on a Krouse plate bending fatigue ma- 
Failure occurred in the iron at a considerable distance away from the weld. 




















Table Vi—Fatigue Test of Composite Weld Material 
Specimen Heat Stress, psi Cycles Location of Failure 
Treatment 
| As-welded 25,000 604 ,000 Weld-iron interface 
2 850 F-—4 hr 25,000 10,090,000 No failure 
3 850 F —-4 hr 25,000 10,000 ,000 No failure 
4 850 F-4 hr 25,000 10,000,000 No failure 
From the results of the tests on tively stable austenitic structure, shows 


specimens made with AISI 431 welds, 


it was concluded that: 

1. Electrode AISI 431 shows excel 
lent compatibility with the base ma 
terials investigated. 

The resulting weld deposit has 
100d tol ran 


i & 


ia 
for carbon, a rel: 


Development of Stress 


Base metal evaluation and develo; 
ment were carried on concurrently 
with the investigation of welding 
techniques. It was found that the 


first analysis, austenitic nodular cast 


iron containing about 20 _ percen* 
nickel, was so unstable that thin sec 
tions of the castings had sizeable 


amounts of martensite at room tem 
perature in the as-cast condition. 
Castings that had been stress re- 
lieved at 1100 F had even greater 
amounts of martensite, indicating that 
high temperature heat-treatments “‘con 


ditioned” the austenite and made it 
more unstable. To correct this in 
stability, since the military require 


ments for this part call for a material 
that remains stable at —75 F, the al 
loy content of the castings was modi 
fied somewhat by increasing the man 
ganese content 

The present analysis, containing 21 
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no evidence of being crack sensitive 
and produces a relatively small amount 
of white iron in the Ni-Resist. 

3. The mechanical properties of 
AISI 431 welds as determined by com 
posite specimens sufficiently fulfill th 
requirements for the part. 


Relief Treatment 


to 26 percent nickel, is stable but since 
high temperature heat-treatment af- 
fects stability adversely, it is consid- 
ered desirable to keep stress relief 
treatments at temperatures below 1000 
F. This sensitivity of the base metal 
to instability after high temperature 
heat-treatment was paralleled by the 
behavior of the weld deposit. As 
recorded in Table I, heat-treatments of 
1400 F changed the weld from non- 
magnetic to magnetic, indicating that 
the austenite was transformed. This 
behavior of the weld and base metal 
showed the necessity for keeping th: 
stress relief temperatures as low as 
practical. 

Relaxation data on the base metal 
show that a treatment of 850 F for 
{ hours wii! remove from 30 to 35 
percent of the locked-up stresses. Al- 
though complete stress relief is mot ob- 
tained, it is an optimum compromise 











Evaluation of 
Fatigue Problem 


The fatigue strength of the 
posiic welded material was detern 
by using a Krouse plate bending 
tigue machine, results of this test 
given in Table VI. Constant 
beams were machined from speci: 
ot } in. stainless sheet welded to 
thick nodular cast iron, using AIS| 
431 flux coated welding electro 
They were surface ground on 
sides to a thickness of 0.125 and 
chined into specimens. One of t! 
specimens is shown in Fig. 8. 
larger end is stainless sheet and 
smaller end is nodular cast iron 
weld may be seen at about the mid 
of the tapered portion. 

The short life of specimen 1, Ta 
VI, may have resulted from lack 
stress-relief. Specimens that w 
stress relieved ran 10,000,000 cycles 
without failure. To ascertain the loca 
tion of failure, the stress was increas 
to a high level. No attempt was 
made to determine the magnitude of 
this stress. Failure occurred in the 
cast iron, thus indicating that on stress 
relieved parts the limiting factor 
fatigue strength would be the strength 
of the nodular iron, not the metal- 
lurgical properties of the weld deposit 
or of the heat affected zone on either 
side of the deposit 


Conclusions 


The foundry and welding problems 
associated with the use of ferritic nod 
ular iron for the center main bearing 
support and similar parts, are still 
being investigated to conserve alloys 

Up to the present, however, pr 
ducibility studies have resulted in tl 
development of improved materials 
precision foundry techniques, and 
processes that produce welds of excel 
lent quality. 

As a result of these studies, a cor 
posite welded center main bearing sup 
port for the Wright-Sapphire turbo 
jet engine is being produced that has 
several outstanding production and d 
sign advantages: 

1. It is highly producible. Tin 
consuming contour milling has be 
replaced by simple turning and wel 
ing operations that require no unust 
tooling. 

2. It is made of an iron base all 
that at 750 F is about six times 
strong as the original aluminum all 

3. It is comparable in weight; it 
only 15 percent heavier than the or 
inal aluminum part. 
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(A) (8) (C) (D) (E) 
Plugging relay Double Single Time delay Anti-plugging 
winding coil winding coil reioy relay 
Timetactor Timetactor 





(F) 
Control relay 


(G) 
Overload and 
jomming relay 


Direct-Current Relays 


and Devices for 


Industrial Motor Controllers 





RK. B. IMMEL 


Advisory Engineer 
Control Engineering Department, 
Westinghouse Electric Corporation 


IN THE DESIGN of motor controllers 
associated with production processes, 
the trend is toward replacing manual 
operations with automatically 
trolled operations. Automatic 
not only results in lower product cost 
by maintaining efficient production 
cycles, but also removes the hazards 
of an operator not functioning prop 
erly. It contributes toward the safety 
and convenience of the operator, and 
protects the motors, driven equipment, 
and often the quality of the manufac 
tured product. 

To achieve thes« 
d-c industrial motor controllers requir 
numerous electrical devices and relays 


con 
control 


objectives, modern 
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to perform the necessary switching, 
detecting, sensing, timing and protec 
tive 
controllers is 


functions. The designer of such 
faced with the 
difficult problem of properly selecting 
or specifying the component parts such 
as d-c magnetically operated plugging 
relays, time limit accelerating relays, 
time delay relays, anti plugging relays 
control relays, and overload and jam 
ming relays 

The numerous variety of relays and 
devices required and th 
small number 
needed often present a rather difficult 
problem to the builder of medium 
and large size controllers 

The group of relays and devices 
shown above are all employed as com 


often 


relatively 


of specif devices 


ponent units of industrial motor con 


trollers These devices appear to be 


Magnetically operated components of direct-current motor controllers for performing 
timing and protective functions. Principles of operation, construction, pickup and drop- 
out characteristics of seven relays and devices of similar and coordinated design. Charts of 


typical controller application diagrams in which these devices control operation of motors. 


practically alike but, despite th 
larity im appearance, th appl t 
and function of the individual d 

are different. Their similarity ap 


N 


pearance and uniformity u 


tribute toward the good appearan 
of a complete d-c motor controller 
The similarity in construction also 


facilitates servicing and maintenar 


with a small 


nventory ol | are part 
The principal differen tw 
thes seve! lifferent types or fr 
ind devices n the magnet 
op rating cous ind mode oft o 
tion. In Fig. 2 their magneti 
characteristics ar compared 
Primarily, th dropout charact 
; of these devices are ontrol 
the thickness of the nonmag: 
or S} acer asscn i in th at i 
end of the cor In controll th 
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Fig. 2—Armature pickup and dropout characteristics of seven different types of relays and devices employed in motor controllers 
flux in th ienctic circuit, this shim PI * R 1. of the plugging contactor until tl 
ugeing Kelay pruseiny 
analogous to a control orific« ec e d motor armature decelerates almost 


controlled 
mainly by the air gap between the end 
of the core and the armatur 

Both the dropout and pickup values 
ire affected by th of the arma 
ture kickout spring 

The relays and Timetactors shown 
n Fig. 1(A) through (E) operate 
principally on the dropout character 
isti Both the dropout and pickup 
f for this group 
ampere-turn range 

Control relay, Fig. 1(F), is for gen 
eral application and does not require 
critical pickup or drop out 


The pickup value ts 


force 


nagnetic characteristics 
a low 


if in 
PI 
either a j 
characteristi 
The magnetically operated overload 
ind iamming relay, Fig. 1(G), 
lizes both the pickup and vo 
characteristics. For strictly overloac 
plications, only the pi 


uti- 


r. 
a} 


kup value is of 
importance. For jamming protection, 


1 certain ratio of pickup to dropout 
require 1 and both th p! kup and 


lropout features ar 
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A d-c motor is plugged by reversing 
the polarity of the voltage applied to 
the motor armature while it is running 
at full speed. By employing — 
from the line to decelerate and stop 
the motor, plugging reverses the di 
motor rotation in a mini- 

time. During the plugging 
operation, all steps of the starting 
resistor and an additional resistor step 
known as the plugging resistor are 
inserted into the motor armature cir 
uit. This resistance limits the motor 
current to a safe value 

Two plugging relays are required 
in the Westinghouse plugging control 

They are so connected that 
a motor is started from stand- 
still, the plugging step of the resistor 
is shorted out immediately; and when 
1 motor in motion is plug reversed, 
the plugging resistor is instantly in- 
erted into the armature circuit. The 
plugging relays prevent the reclosing 


rection of 
mum oft 


schem 
when 
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standstill. The inherent 
characteristic of the 
to provide a signal, 


counter en 
motor is utiliz 
which has bot! 
rate of speed and directional chara 
teristics, for the plugging relays. 

The particular type of plugging 
relay shown in Fig. 1(A) ts a d 
magnetically operated device for con 
trolling the closing of the plugging 
contactor of a d-c reversing and plug 
ging motor controller 

The armature and frame assembly 
constitute the magnetic circuit of this 
relay. Since the relay operates upon a 
residual magnetism principle, the r 
luctance of the magnetic circuit is kept 
as low as possible by not using 
nonmagnetic shim or air gap in th 
magnetic circuit. 

This relay has a two-winding coil 
a main winding for ciosing and a 
neutralizing winding for controlling 
the release or dropout of the relay 
armature. Th in the neutraliz 
ing winding has a low temperatur 
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ficient of resistance; therefore, nor- 

ambient and operating tempera- 

s have only a slight effect on the 
formance of the relay. 

When the main winding is ener- 
zed with a d-c voltage that is within 
operating limits, the armature 
ses against the iron core pole-face 
and opens the main control contact. 
As the coil current increases to its 
teady state value, the flux in the mag- 
tic circuit increases to its maximum 
lue. Next, when the main winding 
de-energized, the flux in the iron 
rcuit immediately decays to the resid- 

il value. The armature remains in 
ts closed position, however, since the 
magnetic fooce produced by the resid- 
ual flux exceeds the force of the arma- 
ture kickout spring. 

To release the armature, a magnetiz 
ing force in opposition to that of th 
main coil must be imposed on the 
magnetic circuit to reduce or neutral 
ze the residual magnetism. This op 
posing magnetizing force is produced 
xy energizing the neutralizing wind 
ng. As this de-magnetizing force 
ncreases, the residual flux value d« 
reases. When the flux in the mag 
etic circuit is reduced to the dropout 
‘ armature release value, the armature 
; released te close its main control 
ntact. Armature dropout time de- 
pends only upon the time it takes for 
1¢ neutralizing winding magnetic 
yrce to reach the armature release 
value. 

Since its operation is based upon 
em electro-magnetic phenomenon, this 
ugging relay has a consistent drop- 
it characteristic. 

The armature pickup value can be 
vuried by adjusting both the a:mature 
kickout spring force and the armature 
gap; means for making these adjust- 
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Fig: 3-—-(A) Assembly for varying the 
forwe of the armature kickout spring in a 
plugging relay. (B) Potentiometer. 
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ments are shown in Fig. 3(A). Th 
dropout voltage or ampere-turn value 
can be adjusted only by changing the 
armature kickout spring force. 

To control the closing of the plug 
ging contactor (dropout of the plug 
ging relay) at a specific motor speed, 
@ potentiometer, Fig. 3(B), is gener- 
ally used in conjunction with the neu 
tralizing winding. The voltage tapped 
off the potentiometer adds to the mo 
tor armature IR voltage drop; thus the 
plugging resistor can be 
even before the motor armature decel 
erates to zero speed. This feature also 
helps to reduce the time required for 
reversing from full speed in one di- 


shorted out 


rection to full speed in the opposite 
direction. 
Timetactors 


One small and two larg: 
Timetactors are shown in Fig. 4 
These d-c magnetically operated de 
vices combine in one unit the f 
of a definite time limit ac 
relay and a spring or normally closed 
magnetic contactor. 

The small frame size assembly, Fig 
i(A), provides a range of } to 3 
seconds time delay. This assembly is 
supplied with studs for rear conne 
tion or with pressure terminals for 
front connection, depending upon th 
controller wiring requirements 

The large frame size assemblies, 
Fig. 4(B) and (C), give time delay 
neriods in a range of 1 to 5 seconds 
The large frame dounle pole assembly 
is rated lower than the corresponding 
single pole unit because the current 
rating is limited by the current capa 
ity of the tact 
assembly for two stationary contacts 

Single pole types ar 


common moving con 


primarily used 


(A) Small frame B) Larg 
main pole ma 
50 and 1SOamp 300 


Fig. 4 


contactor. The main contacts of these 


for d-c general purpose and mat 
definite time limit starters Doub! 
pole types are used mainly l 
rating contactors in the secondar 

cuit of a-c wound roto 
motor controllers 


The main contacts of th 1 
are for circuit closing service onl 
are always applied so that they 


never requir d to int rrupt any curr 
(See “Some Design Considerations 
Electrical Contact Operat on PR 
uCcT ENGINEERIN« 
p 107.) 
In both types of assembly, th 

as the arn 
ture stop. The main moving cont 


February 1947 


stationary contacts serv 


s both electrically and mechanicall 
connected to the armature and frar 

A flexible shunt conducts the current 
from the contact to the stud 
or terminal and reduces the curt 
flowing through the frame parts t 
very small value. This shunt 

nected to the moving contact at a point 
close to the bearing line of th 
ture so that little mechanical motior 


movil 


Fa 


is imposed on the shunt. Another ; 
vantage to the current carrying part 
ing mounted on the armature and 
frame surfaces is that these tron part 
provide additional heat conducti: 
ind radiating surfaces 
Both small and large fran z 


manufactured with a 
Another ty of 
bly with a sh 


Timetactors ar 
double winding coil 
small frame size asset 
in the core face, however, is manufa 
winding 


tur d with a s ngl 


DouBLeE WINDING Coit Type. S 


these devices operat 


} upon an I u 
tive time delay principle that 1 
the reluctance of the magnet 
to | as low is po sibl th f 
stantial air gaps ofr 





e frame C) Lorge frame 
in pole 
amp 


Direct current magnetically operated devices that combine in one unit the 
functions of a definite time limit accelerating relay and a normally closed magnetic 


devices are for circuit closing service only 















Fig. 5 


spacers in the magnetic flux circuits. 

The inner winding of the double 
winding coil is the main or pickup 
winding; the outer winding is the 
neutralizing winding. This double 
winding coil is assembled on a heavy 
copper tube, which fits over the iron 
core. The copper tube serves as a 
short-circuited low resistance winding. 

When the main winding is ener- 
gized with a d-c voltage that is within 
the operating limits, the armature 
closes against the iron core and opens 
the main contact. The time delay pe- 
riod is then initiated hy opening the 
main coil circuit to energize that 
winding. When the magnetic field of 
the main coil collapses, a current is 
induced in the copper tube. The in- 
duced current flows in a direction such 
that it sustains the magnetic field and 
prevents the magnetizing force im- 
posed on the iron circuit from imme- 
diately dropping to zero. 

The armature is not released even 
when the magnetizing force produced 
by the copper tube decays to zero, 
since the magnetic holding force pro- 
duced by the residual flux exceeds the 
armature kickout spring force. To re- 
lease the armature, a magnetizing 
force in opposition to that of the main 
winding and copper tube must be im 
posed upon the magnetic circuit to 
neutralize the residual magnetism. 
This opposing magnetizing force is 
produced by energizing the neutraliz 
ing winding. As this demagnetizing 


force is increased, the flux in the iron 
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Fig. A) Potentiometer for varying the ampere-turns of the neutraliz- 


circuit decreases. When the flux de- 
creases to a value where the magnetic 
force is less than the force of the 
armature kickout spring, the armature 
is released to end the time delay period 
and to close the main accelerating con- 
tacts. 

The time delay period, or duration 
of time from the instant that the main 
coil circuit is de-énergized until the 
armature is released, can be continu- 
ously controlled over the entire range 
by varying the neutralizing coil current 
by means of a potentiometer or rheo- 
stat, Fig. 5(A). After the time delay 
period has elapsed, no reset time is 
required for the next timing cycle. 

The armature kickout springs are 
purposcly supported in such a way as 
to prevent any adjustment of the 
spring force, Fig. 5(B). A change in 
the spring force has little effect on the 
time delay period. Also, it is not 
desirable to decrease the main contact 
pressure, 
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SINGLE WINDING Cor. Type. This 
type is manufactured only in a small 
frame size, which provides five indi 
vidual time periods in a range from 
approximately 4 to 2} seconds. These 
devices are applied mainly to d-c gen- 
eral purpose and marine definite time 
limit starters. 

This type does not have a neutral 
izing winding; it is operated by a 
single winding coil assembled over a 
copper or brass tubular case, which is 
slotted to receive and hold a maximum 
of four copper rings, Fig. 6. The 
tubular case fits over the core piece. 

A nonmagnetic shim is permanently 
assembled under the core pole face. 
This construction protects the shim 
from being tampered with and pre- 
vents it from decreasing in thickness 
after repeated operations. 

The armature kickout springs arc 
supported as shown in Fig. 5(B) and 
are not adjustable. 

When the coil is energized with a 
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voltage, the armature seals against 
cue pole-face. The time delay 
od is then initiated by either open 
or shorting the coil circuit. When 
magnetic field of the coil collapses, 
irrent is induced into the ring case 
the copper rings surrounding the 
1 cowe inside the coil. This induced 
rrent! flows in a direction such that 
sustasns the magnetic field and holds 
e arrsature closed even after the coil 
is bewn de-energized. When the de- 
iying magnetic field force becomes 
ss than the force of the armature 
kickout spring, the armature is re- 
leased tio end the time delay period. 
Whea a Timetactor is operated by 
short-c'scuiting the coil, the time delay 
period is longer than that which re- 
ults when opening the coil circuit, 
since the coil winding itself functions 
as an additional short-grcuited wind- 
ng. When the coil is short-circuited, 
it must: be connected in series with 
a motcr armature or a resistor to avoid 
short-cincuiting the power supply. 
One of five time delay periods can 
be selested by changing the number 
of rings in the ring case. The period 
is a mirumum when the ring case does 
not contain any rings; it is a maximum 
when the case contains four rings. 


(A) Smoli frome 8B) Smoi! frome 
4aumlary contacts 








Leon "ection stud 


A brass ming case can be used & 
obtain time periods approximately 4 
second shorter than those obtained 
with the normally used copper cas¢ 
Lhe higher resistance of brass results 


in less induced current, and conse 
quently a shorter delay period 


- 


The shim in the magnetic 
provides a uniform dropout character 
istic and prevents the armature from 
being held closed by residual magne 
tism. In this particular circuit, the 
minimum armature kickout spring 
force is approximately twice the maxi- 
mum magnetic force produced by the 
residual magnetism. 

Compared with that of the device 
operated by a double winding coil, 
the maximum time delay period of the 
single winding device is considerably 
shorter. Also, the adjustment is en 
tirely mechanical and the delay period 
is not continuously variable between 
the five steps. The time delay period 
of the double winding device is con- 
tinuously adjustable over its entir 
range, and can be remotely adjusted 
with a separately mounted potettiom- 
eter or rheostat 

Since the single winding device does 
not require an adjusting resistor, th 
wiring is considerably reduced. Th 





rae frome 


Spring stud clevis 


portiaily removed 


ouaitiary moving 


Auxiliary stationary 
contact assembly 
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contact assembi, 


simplicity of the wiring often compen 


sates tor the shorter time period and 
reduced adjustability. Wher the tum 
setting is not too critical, the single 
winding devi s adequate for most 


general purpose starters Its simplicity 
} 
| 


' = 
ss make it particularly 


Time Delay Relays 


Inductive tu delay d-c magnet 


cally operat d relays are sp cil ally d 


i 


Signed [or controlling the accelerating 
contactors of definite time limit accel 
ration controllers. The reliability an« 
aaa ees | nake ¥} 
ruggedness of these relays make tM! 
particularly well suited for applica 


; 


on to d-c steel mill control 
Small and large frame time delay 


relays are shown in Fig. 7. The small 
frame assembly provid s a delay period 
2 ) 
inging from approximately 4 to 
seconds. The large frame assembly 
gives a time period ranging from 1 to 


34 seconds. They are similar in appear 


and ust many common parts 
The main difference is in the size ot 
the frame and operating coil The 
ron $ on in the large frame ts ap 


ectio 
proximately 60 percent larger than 
that in the small frame assembly 

The small frame assembly shown in 
Fig. 7(A) has one main contact and 
one normally open auxiliary contact 
A total of any combination of two 
normaily open Ol closed auxiliary con 
tacts can | applied to this relay as 
sembly. The small frame relay, Fig 
7(B), can be assembled with vari 
ous combinations of normally open or 
losed auxiliary contacts up to a max! 
mum number of four 

These relays operate upon an in 
ductive time delay principle They 


are operated by a single winding coil 


They have a ring case and copper ring 
assembly installed in the operating 
oil to serve as a short-circuited low 
resistance winding. They have a non 
magnetic shim permanently assembled 
under the core pole-face 

When the coil is energized with a 
d-c voltage, the armature seals against 
the core pole-face. The time delay 
period can then be initiated by either 
opening or shorting the coil circuit 
When the magnetic field of the coil 
collapses, the current induced into the 
ring case and copper rings flows in a 
direction such that it sustains the 
magnetic field and holds the armature 

ed after the coil has been de-ener 


close« 
gized. When the decaying magnet 
field force becomes less than the forc: 


of the armature kickout spring, the 
rmature is released and ope ns to end 
the time delay period 

The shim reduces the residual flux 
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Fig. 9—Relay kickout spring adjusting nut, spring stud, and Fig. 10—Time delay relzy hysteresis curve for ampere-turns 
assembly for limiting the spring force to safe values. and flux in iron circuit achieved with a large iron section 


such that its magnetic force is approxi- 
mately one-half of the minimum kick- 
out spring force. This ratio insures the 
release of the armature under any op- 
rating condition 

The time delay period can be con- 


tinuously adjusted both by changing 
the number of rings in the ring case 
and by varying the kickout spring 
for The spring acts as a vernier to 


graduate the intervals between the 
teps in the time delay periods ob 
nable with the copper rings. ; 
To limit the spring force to safe 
iximum and minimum values, the 
onstruction shown in Fig. 9 is used 
on all relays in this group that hav 
adjustable armature kickout spring 
lies. To insure positive arma- 
ture release, the position of the lower 
top on the spring stud is adjusted 
during assembly and then locked by 
the set screw. The upper stop pre- 
ents compressing the spring to a de 
gree such that the relay will not pick 
up on normal operating voltages 
The arrangement of the spring stud 
clevis and the knife-edge bearing plate 
shown in Fig. 8 makes it possible to 
remove quickly the entire armature 
issembly for time adjustment or main- 
tenance. When normally closed auxil- 
iary contacts are assembled on the 
relay, the entire auxiliary moving con- 
tact assembly can be readily removed 
by taking out only one mounting screw 
For simplicity, the circuit for the 
main moving contact is from the rear 
frame mounting stud through the 
knife-edge bearing to the moving con 
tact support. Despite exceptionally 
good field operational experience, a 
few users of this relay prefer an ad 
ditional electrical connection between 


tal 


assem 
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the moving contact and the frame. A 
flexible shunt assembly for this pur- 
pose is shown in Fig. 8 at the top of 
the relay. 

One desirable design feature, which 
is obvious from Fig. 10, is that the 
pickup of the relay is reduced to as 
low as 35 percent of the rated voltage, 
by employing a relatively large iron 
cross-section. When the relay arma- 
ture closes, the flux increases consid- 
erably for the same magnetizing force 
from the pickup to the sealed value as 
shown on the hysteresis curve. From 
this curve it should be noted that if 
the coil voltage is sufficient to close 
the armature, the iron in the magnetic 
circuit is always saturated. 

When the ratio of increment of flux 
to increment of ampere-turns begins 
to decrease rapidly, the iron in the 
magnetic circuit is carrying all the 
flux that it can efficiently, and the 
iron is considered to be magnetically 
saturated. The magnetic characteris- 
tics of iron after it saturates are not 
much better than those of a nonmag- 
netic material. The iron in this par- 
ticular magnetic circuit is saturated at 
approximately 20 percent of the rated 
operating coil ampere-turns. This fea- 
ture helps to provide a time delay 
period that is practically independent 
of the operating voltage. 

The residual flux for the small 
frame time delay relay is about 7,000 
lines, approximately 7 percent of the 
maximum value. Without the non- 


magnetic shim and with a solid iron 
circuit, the residual flux would nor- 
mally be on the order of 50 kilolines 
or 50 percent of the maximum value. 

Test data for the time delay period 
over an operating range from mini- 
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mum pickup to 200 percent of tl 
rated operating coil ampere-turns a! 
plotted in Fig. 11. For all practical 
purposes, the time delay period ca: 
be considered constant for any value ot 
voltage applied to the coil. 

When permanently assembling the 
nonmagnetic shim behind the core 
pole-face by a hot riveting operation 
a projection on the core is forged 
into a countersunk hole in the pole 
face. Even though this assembly has 
a solid iron circuit from the core to 
the armature through the core projec- 
tion, it is of no consequence. Thi 
cross-section area of the core projec 
tion is sufficiently small to saturate at 
a relatively low value of flux compared 
with the total flux in the magneti 
circuit. The division of flux in th 
iron core projection and shim is shown 
in Fig. 12. The principal purpose of 
the shim is to reduce the residual flux 
to a low value. Since the minimum 
armature kickout spring force always 
exceeds by several times the residual 
flux magnetic force, the relay arma 
ture is always m‘eased a short tim 
after de-energizing the operating coil 


Anti-Plugging Relay 


Anti-plugging d-c magnetically op 
erated relays have a relatively low 
dropout characteristic. Their main ap 
plication is with d-c reversing con 
trollers to prevent plugging of a d 
motor. Without a series plugging r 
sistor in the motor armature circuit 
the motor may be damaged by th 
commutator flashing over or by an ex 
cessive torque. 

The particular anti-plugging relay 
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Fig. 11—Test data giviag the time delay periods at different Fig. 12—Division of flux in iron core projection and shim in a 


percentages of rated coil ampere-turns for a time delay relay. 


shown in Fig. 1(E) is operated by 
a conventional single winding voltage 
coil. A 0.032 in. thick nonmagnetic 
shim is assembled between the core 
and pole-face so that the relay has a 
fairly low cropout value. 

The operation of these relays is simi- 
lar to other conventional d-c magneti- 
cally operated control relays. The 
pickup voltage can be varied in a range 
of approximately 25 to 70 percent otf 
the rated operating voltage by adjust- 
ing both the armature kickout spring 
force and the armature gap. 

The drc»out voltage can be varied 
in a range of 10 to 15 percent of the 
rated voltage by changing only the 
armature kickout spring force. For a 
given spring setting, the dropout volt- 
age is tim same regardless of the 
size of the main contact gap. 

This type of relay is not recom- 
mended fer general control relay ap- 
plications Lecause its low voltage drop- 
out characteristic increases its dropout 
time. For anti-plugging applications, 
this slighily longer dropout time 
is of no importance as a_ short 
time interval is required to dynamically 
brake the motor down to a standstill 


Control Rela y 


The d-c magnetically operated con- 
trol relay, Fig. 1(F) has an ordinary 
single winding coil. Relays of this 
type are suitable for application to 
general pu: pose d-c industrial and ma- 
rine contrellers. 

A 0.06? in. thick nonmagnetic shim 
is assembled between the core and 
the pole-fuce so that the relay will 
have a fairly fast dropout. 





When the operating coil is ener- 
gized, the relay picks up and the ar- 
mature remains in its closed position 
until the coil is de-energized. The 
pickup can be adjusted in a range of 
approximatcly 30 to 80 percent of 
the rated voltage by varying both the 
armature kickout spring force and the 
armature gap. 

The dropout can be adjusted in a 
range of about 20 to 25 percent of the 
rated voltage by the kickout spring. 


Overload and 
Jamming Relay 


Overload and jamming relays, Fig. 
1¢G) are d-c magnetically operated 
by means of a series or copper strap 
wound coil. This coil is supported on 
a short length of heavy copper tubing 
that provides some damping action 
and prevents the relay from operating 
on harmless transient currents. 

Between the core and the core 
pole-face, a 0.187 in. thick nonmag- 
netic spacer is assembled ; the thickness 
of the spacer is such that the relay 
will give certain pickup and dropout 
characteristics. 

Coils and stud assemblies are avail- 
able for currents ranging from 75 to 
625 amperes. The continuous current 
ratings of the series coils are usually 
based upon a current density of 2,000 
amp per sq in. in the a section 

These relays are designed to provide 
overload and jamming protection for 
the drive motor. They are extensively 
used on marine controllers to prevent 
damage to hoist, windlass, and capstan 


equipment when the load or cable 
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time delay relay. Shim reduces the residual flux to a low value 


jams hey are also used to provide 
almost instantaneous magnetic over 
load protection for d-c general put 
pose motor controller applications 

When a d-c current that is within 
the pickup range flows through the 
series coil winding, the armature is 
attracted toward and seals against th 
core pole-face. The pickup current 
value is determined by the armatur 
kickout spring force and the armatur 
gap. The armature gap is generally 
expressed in terms of the main contact 
gap on the calibration curves. Th 
main contact gap setting is more con 
venient to use and provides a more 
accurate method of setting the arma 
ture gap. The pickup value may be 
varied in a range of approximately 
three to one by adjusting both the 
kickout spring force and the main 
contact gap. 

The current value at which the ar- 
mature drops out or is released can be 
varied in a range of approximately 1.8 
to 1, or between approximately 1,350 
and 750 ampere-turns by varying only 
the armature kickout spring force 
The main contact gap has no effect on 
the dropout value. 

When used only ror OV erload pro 
tection, the relay is calibrated for the 
desired pickup current by adjusting 
both the armature kickout spring force 
and the main contact gap 

For jamming applications, the relay 
is usually calibrated to operate with a 
definite ratio of pickup current to drop 
out current. This ratio is often 2 to 1 
As the dropout current value can be 
adjusted only by varying the kickout 
spring force, this setting is always 
made first. Next, the desired pickup 
current value is obtained by adjusting 
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only the size of the main contact gap 
For a well engineered relay design, 
special attention must be given to the 
characteristics of the armatur¢ 
ickout spring. The spring 
igth characteristics must be coordi 
nated with the magnetic force charac- 
For practical pe the 
main contact gap can be used as a com- 
for the two forces. 
rhe force characteristics of jamming 
relay armatures with springs of poor 
ind good designs are iomel in 
13. The ratio of magnetic forc 
to the contact gap for 1,300 amper 
turns is identical in both curves. For 
the poor spring, the curve for the net 
force acting upon the relay armature 
is just below and almost parallel with 
the O force axis. This curve crosses 
the O axis at such a small angle that 
slight variations in current may cause 
the relay to pick up over an indefinite 
range rather than at one specific cur- 
rent value Also, this curve 


borce 


K force 
' 
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tcristics., 


mon base 


Fig 


is so flat 
that under some operating conditions, 
the armature may just “‘float’” between 
This 
characteristic could almost be used for 
a regulator where the armature move 
ment is desired to be proportional to 
To obtain such 
a steep spring characteristic, the spring 
would generally be short, of small 
diameter, a few turns, and wound with 


its open and closed positions 


the voltage or current 


a relatively large diameter wire. 
For the spring of good design, the 


net force curve intersects the O force 
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axis at a decisive angle so that the 
relay always picks up at a specific 
current Also, the net force 
acting upon the armature increases at 
such a rapid rate that once the arma 
ture starts to move, it does not stop 
until it seals against the core pole- 
face. To obtain such a flat spring 
force characteristic, the spring would 
normally be long, of large diameter, 
and have many turns of small diameter 
wire. 

While the armature kickout spring 
is a small part of a complete relay 
assembly, its design often makes the 
difference between satisfactory and 
unsatisfactory operation. 


value 


Construction Features 


KNIFE-EDGE BEARING. Knife-edge 
bearings are used throughout this en- 
tire line of relays and Timetactors. 
This type of bearing is self-aligning 
and permits the armature to seal per- 
fectly flat on the frame pole surfaces; 
it withstands millions of operations 
and is not greatly affected by dust or 
dirt. To reduce the hazard of foreign 
matter falling into the bearing, it is 
located at the top of these devices. 


FRAME AND ARMATURE. For uniform 
magnetic properties, the frames, cores, 
pole-faces, and armatures are made 
from commercially pure iron. To re- 
lieve bending and machining stresses, 
all parts are annealed. To secure uni- 


Construction 


form magnetic characteristics, 
relay or Timetactor magnetic ¢ 
parts are annealed in a hydroge: 
mosphere. This treatment not on! 
lieves mechanical working stresses 
also removes some of the impur 
in the iron, such as carbon and 
phur. 

The ground surfaces of the ar 
ture, frame, and core are plated 
hard chromium. In addition to g 
protection against corrosion and 
chanical wear, the chromium sur! 
also provides some shim action and 
sures that the time delay period 
dropout value will not vary with 
eration. 


CoNTACTS. Both the main and au 
iary contacts have silver faces to j 
vide low contact resistance and p 
tive electrical contact. Moderat 
burned and blackened silver cont: 
usually do not require replacement 
dressing as the discolored surfac« 
normally still a good conductor 

Each of th 

a self-contained unit. A 
parts are aligned during assembly a: 
do not depend upon clearance in t! 
panel mounting holes for the dev 
alignment. The auxiliary contact 
assemblies, ordinarily added as acc 
sories beneath or beside the device, ar 
specially provided for and do not 
quire additioral mounting space. 
AUXILIARY CONTACTS. The 
ary and moving auxiliary contact parts 
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the same tor all device assemblies. 
s feature is particularly desirable 
reducing the number of different 
ts in the sparc part inventory. 


isHES. All parts and hardware are 
shed to withstand corrosion. The 
me and armature parts are plated 


fore the pole-face surfaces are 
und. For uniform appearance and 
iditional protection, the parts are 


ally finis‘ned with a coat of paint. 
his combination finish satis sfactorily 
thstands a 200 hr salt spray test. 


To facilitate 


MAINTENANCE. Sefvic- 
1g and maintenance, the armature, 
oving contact, and coil assemblies 


ire readily removable from the front 


of the device. 


Conclusion 


Application engineers have utilized 
and combimed the features of these 
seven specic devices for applications 
other than those discussed. For in- 
stance, a neutralizing winding added 
to the single coil winding of an in- 
ductive time delay relay makes it pos- 
sible to secure an electrically adjust- 
able and shorter time delay period. 
This additiwn is advantageous in hoist 
controllers as the neutralizing wind- 
ing can be inserted into the circuit 
to provide « faster light hook lowering 
operation. 

The Timetactor assemblies for defi- 
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Fig. 13—Comparison of jamming relay armature force characteristics with springs of 


poor and good designs. With good spring, relay picks up at a precise current value. 


nite time limit acceleration can be 
easily modified for current limit accel- 
eration. The addition of a nonmag- 
netic shim between the armature and 
frame, and wiring the neutralizing 
winding so that its magnetic field as- 
sists the main coil winding, is all that 
is necessary to adapt the device for 


Operation 


current limit operation 
acceleration is mecessary 
high inertia loads. 

The construction and characteristic 
curves of each device, along with typi- 
cal controller application diagrams 
utilizing these devices, are tabulated in 
the following charts. 
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for starting 
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Piuccinc a D-C Moror. 
compound wound 
voltage applied to 
while running. 
to decelerate and stop the motor. 
starting resistor R2-R4 and the 


its armature is 


armature circuit to limit the current 
plugging. After being 
motor can be accelerate< 


tion in the normal manner 


Plug Forward PF and Plug Reverse PR re- 
has a main 


lays control the plugging. cach 


In plugging a d-c P 
motor, the polarity of the 
reversed 
Power from the line is utilized 
All steps of 

additional 
plugging resistor step R1-R2 are inserted in the 
during 
lugged to a stop, the 
in the opposite direc- 


Closing 
section of the resistor The 
accelerates the motor in the forward 
Inductive time delay relay 17R and 
trol the automatic 
steps at definite time intervals 


controller 


the forward contactors 1F and 2F, 
the reverse contactors 1R and2R 
winding PFw of the forward ~ A. 4 relay 
energized and 
contactors P, 2A 


1A, and 


winding to close and a neutralizing winding to emf and line voltage are then in series, 

release its armature. After a relay has been combined starting and plugging 

closed magnetically and its main winding has limits the motor armature current to a 

been de-energized, the residual magnetism in the value 

relay prevents the armature from being re- The direction of the current throug 

leased. The armature is released by energizing neutralizing winding of the reverse 

the neutralizing winding with a voltage of the relay > assists the residual magnetisn 

correct polarity and of sufficient magnitude to holding the relay armature closed until 

neutralize the residual magnetism. speed of the motor decreases to almost 
At standstill, with the master switch in Off At this point, the motor inter emf 


position, 


the main windings of the PF and PR 


equal to the armature IR drop When 


relays are energized. Moving the master switch counter emf becomes greater than the IR 

to its Forward position opens the auxiliary con- the current through the neutral g wind 

tact 2Fs, which de-energizes the main winding PRw reverses and the magnet field o 

PFy of the forward plugging relay. Since the the residual magnetism. Relay PR then dr 
** neutralizing winding PFy is in parallel with out and closes its PR contacts. Plugging 

the motor armature and the armature IR droy tactor P recloses and the motor is accele 

has the correct polarity to neutralize the re n the reverse direction 

sidual magnetism, the relay PF drops out im Contactor MR provide yw 

mediately and energizes the plugging contactor tion for the control cirenit 
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contact P shorts out the plugging 


direction 
2TR con 


shorting out of the resistor 


foving the master switch to the Reverse po 
sition while operating full speed forward opens 
and closes 
, thus the main 


its contact PF opens to drop out 
The motor counter 
but the 
resistance 
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JAMMING AND OveaLoap Protection. Capstans es tacts IF and 2F or 1R and 2R. The 
and windlasses are provided with jamming pro motor then starts with the arr 
Reversin Controller with Jamming tection to maintain tension in a rope, cable, or 1 wit all the starting resista 
chain should the load jam or excessively over cuit The motor speed and tor 
Protectio» for D-c Compound Motor 1 
D-e ° load the motor. Maintaining tension on the on this point Advancing the 
rope or cable often frees the load and permits the remaining points cuts out more starting re 
resumption of normal operation Also, a jam sistance, thus increasing the motor torque and 
ming relay automatically reduces the drive mo speed. When all starting resistance is cut out, 
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a safe value 


tor torque to 
In the accompanying « 


recut, jamming protec 





tion is provided by jamming relay JR This 
relay is operated by a series coil and is 
normally calibrated to pick up or close the re 


lay armature at approximately 250 percent of 
rated motor current and to drop out at about 

















125 per cent of rated current 

The dynamic braking resistor in this type of 
controller also serves as an armature shunting 
resistor to permit smooth and easy 
of the slack in the rope or cable 
ng resistor is designed pr arily fe 
armature shunting characteristics the brak 
ing characteristics are secondary To hold the 
load securely in the Off position, a magnetically 
released mechanical brake is used 

With the controller handle it e Off position, 
the line contactor M and the jamming contactor 
. operating coils are energized through their 
respective reset contacts on the manually op 
erated drum controller In the Off positior 


the mechanical brake is set since the brake re 


lay coil BR is not energized 
Moving the controller handle to the first 
point in the Forward or Reverse direction 


the motor operates on full line voltage To 


avoid excessive current peaks that might cause 
the relay JR to operate, the operator should 
pause long enough at each running position to 
permit the motor to accelerat 





Sustained surges in excess of 2 


current 





ercent of full load motor current will operate 
the relay JR. Opening the JR contact de 
energizes the jamming contactor J to open the 














contact J and inserts all the starting resistance 
n the circuit regardless of the position of the 
lrum. Thus the motor armature current is re 
uced to a safe value of about 125 percent of 
the full load value with tl armature stalled 
Io re-accelerate the motor, the controller har 

e must be moved to the first 1 t to reclose 
the Reset J contact and the contactor Before 
jamming contactor J reclosed, 

neg relay must « out and 

contact lay R be reset « 

ad freeing itself and g the t 
» value below 1 percent of rated current, or 
by moving the drum to the Off positior The 

tor can then be restarted and torques up to 
2 percent applied t he load without re 
tris ng the JR relay 
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TECHNICAL NEW 


termined level. The test also det 
changes in components other than 
tube if the changes affect the gain | 
the stage. In addition, the unit « ; 
check capacitors for leakage and ma . 
voltage and amperage measureme: 
although the usual failure in electro 
gear is a tube failure detectable by t 
voltage-gain check. 

Components of the NBS detector : | 
clude: a 3,000-cycle oscillator, volta; 
sensing circuits, leakage detection ¢ 
cuit and an alarm light. As the ma 
selector switch is rotated to check t! 
gains of various stages of the equi; Of 
ment under test, different predet 
mined levels of audio signals are a; 
plied to the grid of each stage. Eac! " 
input signal is preadjusted so that 
the gain of the stage has changed by 
more than a safe amount, the voltag E 
sensing circuits actuate the alarn 
light. 

While it takes only a few seconds 
~ to rotate the selector switch and dis 
cover any weak stages, NBS feels tha 
switching could be speeded up and s 
made automatic by the use of stepping t 








—~ a & 


SCIENTIST PREPARES to insert plug from NBS failure-prediction unit into multi- 
point connector of equipment under test. By rotating stage selector knobs, tubes are 
checked quickly for decrease in tube transconductar-e. Warning light flashes if tube 


is below safe limit. Small knobs in center permit sensing capacitor leakage. 


How to Detect Failing Electronic Tubes 


NUMBER ONE PROBLEM with compli- 
cated electronic gear is how to predict 
tube failure so that an ailing vacuum 
tube can be replaced before it has a 
chance to become inoperative. In the 
past few years engineers have tried 
to circumvent this problem with mor 
reliable tubes, more reliable circuits 
(PRODUCT ENGINEERING, June 
1952, p. 175 et seq.), or with addi- 
tional circuits to monitor the function- 
ally necessary ones. But what users 
have wanted is a simple method that 
can be performed by unskilled labor 
with simple equipment. A new device 
developed by the National Bureau of 
Standards seems to fill the bill 

With the NBS failure-prediction 
unit, a maintenance man plugs the 
portable unit into the slightly modi- 
fied equipment to be checked, turns 
a multiple-point selector switch, and a 
red light Rashes a warfning to iden- 
tify stages or components that have 
deteriorated below safe levels. In ac- 
celerated aging experiments on mili- 
tary radio receivers, NBS was able to 
predict most failures many hours be- 
fore they actually occurred. 


> How it is done. This device de- 
pends primarily on sensing decrease 
in tube transconductance of critical 
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stages since in multi-tubed equipment 
overall performance usually masks the 
performance decrease of one stage. To 
do this, the suspected tube is operated 
as a resistance-coupled amplifier on 
which a 3,009-cycle signal is applied, 
and the voltage gain is then measured 
to see if it has fallen below a prede- 


type switch:s. 

A separate three position switch on 
the device permits capacitor leakag« 
sensing, and voltage-and-current sens 
ing. 
> Test results. Typical of what the 
failure-prediction unit can do is re 
vealed by data the Bureau obtained on 
a 1,000 hr accelerated aging test of 
six military radio receivers that had 
been modified for the plug-in tester 
To accelerate failures, NBS scientists 
cycled the temperature of the com- 
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TEST CURVE OF TYPICAL RECEIVER TUBE shows decreasing test voltage corres- 
ponding to decreasing voltage gain. Overall performance of unit was not affected by 
this decreasing performance until tes: voltage had fallen to half its original value, by 
which time the deteriorating stage was ready to cause complete failure. 
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ents between 10 C and 120 ¢ 
1 a per’ xd of 15 min. They main 
red voltages at 15 percent above 
ign values, and simulated switching 
nsients ty periodically raising plate 
tages to 150 percent of normal for 
secon. Prediction checks were 

je at 5 hour intervals. 
Here’s what happened: The equip 
nt suffered 79 tube failures during 
test. Zighty percent or 65 were 
a gradwal and predictable nature, 
result of either low transconduc 
nce or gassiness. The remaining 14 
re so-culled unpredictable failures 
enly divided between open heaters 
nd shorts The detector unit spotted 
8 of the 55 predictable tube failures 
many hours before they actually failed 
Of those ‘ailures not predicted, two 
were in stuges that were not checked; 
four were n a single stage where para- 
sitic oscillwtions interfered with meas- 
urement: and the remaining failure 
was masked by an overloaded resistor 
Failure c+ components other than 

tubes was acgligible. 


> Required changes in equipment. 
To make the test, the electronic gear 
required slight modifications. First 
step involwes analyzing the equipment 
to locate circuits sensitive to weak and 
gassy tubes. Wiring in these stages is 
modified ito allow provision for break- 
ing grid and plate return leads so that 
the audio signal may be inserted and 
the gain measured. Final s‘ep is to 


connect the added wiring to a multi- 
point conaector into which the plug 
from the failure prediction unit may be 
inserted. ‘Circuit changes entail *he use 
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CURVE REPRESENTING CHANGE OF PERFORMANCE LEVEL with service life of 
a vacuum tube, resistor, capacitor or subassembly. Purpose of NBS detector is to sense 
deterioration of component before it reaches failure level. 


of about 7.5 percent additional com 
ponents, mostly capacitors and r-f 
chokes. 

While NBS scientists are enthusias- 
tic about their failure predictions they 
precautions: the usual 
tube failure due to predictable causes 
runs around 50 percent rather than 
the 80 percent of their controlled test. 
Reason: shock and vibration cause 
unpredictable failures and these fa 
tors were not included in the NBS 
study. In addition, the scientists feel 


issued these 





that design engin 
this equipment and can develop pra 
tical techniques for semi-automati 
checks to detect incipient failures 

But even with these limitations 
indicator looks promising for such 
applications as testing aircraft cle 
tronic systems that have as many as 
2,000 vacuum tubes and where tubes 
fail at a rate better than one every 12 
hours; and in giant computers that 
use over 5,000 tubes with a failure ev 


ery hour can be statistically predicted 


rs can improve or 





Foreign Tools 
Impress Visitors 
At Brit:sh Show 


LONDO./—A display of over 2,500 
different machine tools at the Inter 
national Machine Tool Exhibit held 
here emphasized that Continental 
manufactt rers are making a concen 
trated ef‘ort for a share of the big 
American machine tool market. Ob- 
servers nuwted these significant trends 
on contirental machines: 

© Widespread use of electronic con- 
trol devices. 

e Almost universal use of copying 
attachmertts. 

® Development of mew copying 
milling machines, carbide grinding ma- 
chinery aad profile grinders. 

@ Incr<ased machine rigidity, higher 
spindle s»eeds, and wider use of anti 
friction bearings for better utilization 
of carbide tooling. 


e Increased use of flame hardened 
ways. 

e A switch from scraping to slide- 
ways grinding and even slideway mill- 
ing. 

Particularly impressive were Ger- 
man, Swiss and British tools. The 
German equipment was far advanced 
in design and made extensive use of 
electronic controls to simplify opera- 
tion. British equipment was outstand- 
ing for its modern but relatively simple 
design and low price, below most com- 
petitive machine tools 


Design Awards for 
Engineering Students 

IN THE CURRENT BATTLE to alleviate 
the shortage of engineers, industry 
has come up with a number of schemes 
aimed at making the profession more 


attractive to high school and college 


students and to maintain student in- 





terest in engineering. Typical of thes« 
plans is the Design Award Program 
recently announced by Heli-Coil Cor 
poration, Danbury, Conn 

To reward engineering undergradu 
ates’ ingenuity and inventiveness, th 
company is offering $1800 in prizes 
for unique new design applications 
of their product, the Heli-Coil thread 
insert. Students desiring to enter the 
contest first send an application to 
the company and receive engineering 
data and full information on the con 
test. They then can submit an entry 
Each entry must contain a sketch of 
the design with a brief description 
While a student may submit any num 
ber of entries, he can win only on 
prize. 

Judges for the competition includ 
design magazine editors, educators, in 
dustrial designers, and industrialists 
Entries must be submitted by Decem 
ber 31, 1952, to be appraised on Janu 
ary 21, 1953 
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TECHNICAL NEWS 
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ap Stirrer 


CONTINUOUS laboratory apparatus for making ECR recording paper impregnates 
paper stock at room temperature in three aqueous baths. In first two baths, Benzidine 
is precipitated in the paper as the highly soluble sulfate. Inorganic salts that act as 
buffering agents and electrolytes for electrical conductance are added in the third bath. 
Paper is then adjusted to proper moisture content and wound into rolls which are 
sealed in polyethylene bags and stored in metal coniainers. 


Benzidine Marks New High Sensitivity Recording Paper 


Wt’ ASHINGTON—The Naval Re- 
scarch Laboratory, Office of Naval Re 
search, has developed a new electro- 
lytic, electrochemical paper with high 
sensitivity, wide dynamic range, and 
capable of fine recording definition. 
[he paper also has good wet strength, 
shelf life, and aging properties. 

In the new material, Benzidine is 
used as the marking agent to form a 
blue line that has high optical contrast 
with the light buff background of the 
paper. With previous papers, the in- 
tensity of the recorded line varied as 
the applied electrical signal 

With respect to definition, NRL's 
new ECR paper has a dynamic range 
of 26 DB at a stylus speed of 2.95 in. 
per sec. NRL arbitrarily chose the 
minimum electrical value, but the 
maximum value is the level where ap- 
preciable spreading and blooming of 
the mark occurs. 

Scientists report that they were un- 


able to detect any appreciable fading 
of the trace even when the recording 
was stored in an atmosphere with a 
100 percent humidity and a tempera- 
ture of 85 F. 

> Precautions. NRL pointed out that 
electrical properties may differ de- 
pending on the varying characteris- 
tics of recorders and specific applica- 
tions. They suggest these precautions 
when using ECR i 

1) Use a chemically inert stylus ma- 
terial such as piatinum iridium. Sty- 
luses made of steel, iron, or silver do 
not work satisfactorily. 

2) Coat the metal parts in contact 
with the paper with a clear lacquer, 
excepting the cathode and anode. 

3) Paint a white surface on the 
area of the recorder over which the 
paper travels after recording to in- 
crease the contrast between record and 
background since the paper is trans- 
lucent when wet. 





New Low-Cost Process 
Turns Titanium-Oxide 

Into Titanium 

NEWEST DEVELOPMENT in the big 
titanium race (PRODUCT ENGI 
NEERING, November 1952, p. 198) 
is the announcement by United Inter- 
national Research, Inc. that they have 
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applied for a patent covering a proc- 
ess for the electrolytic production of 
titanium directly from titanium oxide. 
The company estimates that their new 
technique will make high purity titan- 
ium ingots available at a price close 
to $1.00 per pound, a cost that would 
compete more favorably with alloy 
steels selling for about $.60 per Ib 


and even lower-priced aluminum. Cur- 


rently, titanium ingots sell at $5.01 
Ib 

United's process ts similar in pr 
ple to the Hall process for obtair 
aluminum from Bauxite. The pi 
material is titanium oxide instead 
titanium tetrachloride which cont: 
only relatively small percentages 
the metal. And not only is the elect 
lyte of low cost, but no impuri 
build up during the process so t 
the electrolyte may be used over a 
over again indefinitely. Only ad 
tion required is sufhcient electrol 
to make up for evaporation wh 
normally amounts to about one p 
cent in 24 hr since the electrolytic c¢ 
are covered 


> High purity product. The method 
produces titanium sponge of hig 

purity not in the molten state so the: 

is nO contamination of the metal. T! 

sponge is put into an induction furna 

and melted in an inert atmospher 

such as argon. As it is poured fro 

the furnace into ingots, the metal ha 
a purity of 0.992 to 0.995 perrent. 

Another factor that helps keep costs 
iow is the fact that no magnesium is 
required. The currently used Kroll r 
duction process consumes relatively 
large amounts of magnesium. 

United plans to license their proces 
to one or more of the present pro 
ducers of titanium. They estimate that 
it will take about one year to set up 
commercial production, after licensing 
agreements are completed. 


45,000 Crowd 
Metal Exposition 


EXHIBITORS at the 34th National Metal! 
Congress and Exposition held in Phila 
delphia were fer the most part stress 
ing the availability of their materials, 
processes and equipment to the 45,000 
registered visitors. But they were mak 
ing plenty of qualifications so they 
would not repeat the mistakes of last 
year's show. 

In 1951, materials and metal work 
ing tools were tight. Many exhibitors 
confidently predicted no easing in 
metals availability before 1955 or "56 
Their reasons: heavy military require- 
ments, lagging imports, unsettled world 
conditions, and government restric 
tions. But in January 1952, the picturc 
changed, and quickly. With the ex 
ception of nickel, copper, tin, and a 
few others, metals became generally 
available. NPA started easing re- 
strictions and designers found them- 
selves ignoring parts of their material 
substitution programs and again con- 
centrating on using the best material 
for the job. 

This year exhibitors made no predic- 
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Most of them were too busy 
ng. They were offering bright pic 
s of availability and delivery dates 
with this proviso: it d pends on 
it the Russians do 

Here's how the metal picture looked 
he Metal Show: 

Nickel and nickel based alloys are 

ht, and will continue in short sup 
Strategic materia!s like titanium, 
pper, and cobalt as well as high 
eed alloys will remain hard to get 

Other metals are available 


> Steel still tight. Steel suppliers re 
ted they were recovering quicker 
han expected from the effects of the 

g summer strike but inventories wer« 
still not normal. Most expected nor 
nal supplies to be available by mid 
1953. Warvhouses indicated that they 
were stocki ig at least one size of all 
standard shapes and advised designers 
to contact Iecal warehouse men and de 
termine the best material available be 
fore specifying a size 

Steel structurals and plate are still 
tight; bar stock in the larger sizes is 
hard to get; while sheet and flat 
rolled products are generally available 
ind may be abundant by the first of 
the year. 

Big disappointment to many visitors 
was the paucity of new developments 
and equipnent at the show Majority 
of exhibitors displayed well known 
products and concentrated on hard sell 
ing. 

Observers noticed that one trend. 
started in recent years, continued 
Fewer and fewer metal producers ar 
exhibiting at the show, and more and 
more marutacturers ol! processing 
equipment and machinery are taking 
their place 

This year practically all the major 
producers of steel, aluminum, and 
zinc did wot exhibit. Instead there 
were extensive exhibits of power tools, 
welding quipment, heat treating 
equipment, machine tools, and lubri 
cants 


Materia s Exposition 
Scheduled for 1953 


FIRST IN’TERNATIONAL EXPOSITION 
devoted exclusively to engineering ma- 
terials wil’ be held at Grand Central 
Palace, New York City on June 15 to 
19, 1953. Called “Exposition of Basic 
Materials ‘or Industry’, the show will 
present as; integrated picture of the 
materials ‘undamental to product de- 
velopmeni. Along with the show, a 
series of :echnical conferences will be 
conducted to discuss properties and po 
tentialities of new materiais 

Most cisplays will fall into two 
major classes: new materials and new 





Product jiinginecring 


; ; 


nr ; 
ipplications for Standard n 


yoducts su 


| 
as wood, metals, alloys, plastics, ceram 


ics, textiles, leather, rubber, cork and 
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glass. In addition, well known n 
als will be shown in new forms 

such as laminations, coatings, and com 

inations Another class ot displa 


will feature accessories and product 


compon nts 


In Small Company: 
New Management Plan 
Trains Junior Executives 


JUNIOR ExeEcuTIVES of the Alloy 
Metal Wire Company, Prospect Park 


Penna., are being encouraged to tak 
part in making top management deci 


ons with a new group management 

. ; } 
plan the company has recently adopted 
permits the training of 
junior executives for top executive jobs 


The program 


ind at the same time i proves con 
pany operation with an influx of new 
ideas from men who are intimate with 
the company s plant operation, eng 


neering, and sales 


» How it works. Heart of the pro 
gram is a Junior Board of Executives 
composed of nine men selected from 
a group of 22 eligibles including: th« 
shop foremen, plant superintendent 
assistant plant superintendent, indus 
trial engineers, purchasing agent, sales 
development engineers, advertising 
manager, and chief accountant. Every 
six months the nine members of the 


board rate each other on the points 
necessary to be a good excculive 7 h 
men with the four lowest ratings ar 


dropped from the board and four new 





detailed study and recomt 


l ypu al subjects cur 


Management's 


;s found that this ts an 


( ompany directors m 
Junior Board meet 


Success of the plan can be attribu 
Board of Directors who initiated 


all recommendations n 








STEEL MILL WORK-ROLL JOURNAL being sprayed with metal to build up worn 
surfaces at U. S. Steel's homestead works. This shot was taken from the new 
sound, full color motion picture made by the Metallizing Engineering Company, Inc., 
Long Island City, N. Y., to describe applications of metallizing. 
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THI 
current 


MAIN FORCES supporting the 
boom seem strong 
enough to carry well over into 1953 
according to a report prepared by the 
McGraw-Hill Department of Eco- 
nomics. In addition, results of the 
November elections cheered business 
men in general with the prospect that 
they will no longer be whipping boys 
for Washington bureaucrats. In brief, 
this is the business outlook for 1953: 
¢ Government spending will be stable 
or slightly higher next year as a result 
of commitments already made. 

¢ Business plans for capital expendi- 
tures (usually a reliable business ba- 
rometer) are slightly lower for 1953. 
A special McGraw-Hill survey shows 
that manufacturing companies will 
spend substantially less than in 1952. 
But utility, trade and service industries 
will take up the slack with increased 
expenditures 

© Retail trade is on the upswing and 
output of consumer goods is at its 
highest mid-1951. Biggest un 
business outlook is how 
far this upswing will go 

@ Pres 


busine SS 


INC! 


known in the 


nt strength in consumer lines is 
supporting many of the more ambiti- 
ous plans for capital expenditures. Any 
drop in consumer spending would be 
quickly reflected in the and 
profits of industrial companies and 
would probably cause a revision down 
ward in canital spending plans 

e Hard selling, particularly at the re- 
tail level, may be needed to justify con- 
tinuing good business after mid-1953. 


The d 
program is rolling slowly but 
steadily with a higher volume of 
equipment scheduled for delivery in 
1953 than in 1952. Most observers 
feel that 1953 will be over before the 
new administration can change the rate 
of defense procurement drastically. In 
addition, state and local spending for 
such vital projects as highways and 
schools may increase as much as two 
billion dollars in the next year. 


sales 


> Government spending. 
fe nse 


> Capital spending. Plans for capital 
expenditures in the last part of 1953 
are very tentative. It appears that 
spending in the first half of the year 
will be close to the present rate. There 
are two forces that might bring about 
a cut in this type spending: pressure 
of rising costs on profit margins as a 
result of a new round of wage in- 
creases of competitive price cutting; 
or a drop in the level of consumer 
spending. 

In general, the biggest companies 
are keeping up their capital expendi- 
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tures, smaller companies are cutting 
down. Most machinery manufacturers 
plan to spend iess in 1953, but there’s 
a great diversity of plans within the 
same industry. 

Here is a breakdown by industries: 

Transportation equipment industry 
plans one of the largest declines, since 
most aircraft makers (who had the 
largest expansion programs in the in- 
dustry) have most of their defense 
facilities completed. 

Steel industry will also show a 
marked decrease in spending. The 
tremendous expansion program that 
boosted capacity from 100,000,000 to 
125,000,000 tons will be fairly well 
completed by the end of 1952. 

In durable goods lines, 1953 plans 
are close to or higher than actual ex- 
penditures in 1951. Reason: these are 
defense-supporting industries in which 
1952 expansion projects have some 
carryover into 1953. 

Electrical manufacturers are an- 
other exception to the general down 
trend. The industry spent consider 
ably less than it planned in 1952 and 
will try to make up lost time in their 
expansion programs in 1953 

Oil companies are in the same shape. 
Their spending plans for new wells, 
refineries and pipelines fell behind 
schedule. They'll try to build them in 
1953. : 

Textile manufacturers started cut- 
ting back their capital snending in 
1952. They'll spend even less in 1953 
Overcapacity of the industry and a 
severe squeeze on profits stands in the 
way of new equipment plans. 

The chemical industry, considered 
a perpetual growth industry, is plan 


Business Outlook: What’s Ahead for 1953? 


ning 13 percent lower expenditures 

1953. Equipment expansion in 1 

was so large that demand for m: 
chemicals will be satisfied even w 
further growth in the markets. 1 

industry's figures are further pull 
down by severe drops in the plans « 
Rayon producers and companies ma 
ing industrial chemicals. 

Railroads are planning less spendi 
as their freight car expansion ai 
conversion programs to Diesel lo 
motives near completion. 

Many of these plans for increas 
or decreased spending must be view: 
with caution since programs undoul 
edly will change during the year. | 
addition, this survey was made far 


advance of the actual expenditur 
period 
> Consumer spending. Toughest 


thing to predict is what the averag 
consumer will do with his money. Fig 
ures on pre-Christmas trade may be 
tipoff of things to come in 1953. How 
ever these facts are sure: 

Amount of consumer credit has ir 
creased in the past four months by 
more than 1 billion doilars, one of th 
most rapid rises on record. Some of 
this credit buying may continue in 
1953, but economists feel that cautio: 
about growing debts may slow it down 

Production of consumer goods ca: 
be expanded considerably in the first 
half of 1953. This is particularly tru 
of durable goods, for which more steel 
will be available. As a result inven 
tories at retail levels could accumulat: 
and if retailers started price cutting 
look for consumers to hold back on 
purchases and wait for more price 
reductions 





Capital Expenditures 
(Millions of Dollars) 





Steel 

Machinery 

Electrical Machinery 
Autos e ° 
Transport Equipment 


Food 

Textiles 

Petroleum. . , a 
Chemicals 

Other Manufacturing 

All Manufacturing 


Actual | Estimated Percent 
1951 1952 1953 Change 

1952-1953 
1, 304 1,718 1,428 —17 
675 | 773 661 —14 
359 407 468 415 
736 909 791 ~13 
182 229 144 —37 
968 933 998 4. 7 
695 491 417 —15 
2,014 2,812 2,967 + 5 
1.283 1,503 1,301 —13 
2,914 3,033 2,578 —15 
11,130 12,808 11,753 — 8 





(1951-52 from Department of Commerce) 
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Moving-Coil Makes 
ast-Acting Clutch 





ING THE S.\ME MOVING COIL PRIN- 
sL as in the electrodynamic loud- 
aker of an ordinary radio receiver, 
ob Rabinow, National Bureau of 
‘andards, has developed a fast re- 
onse clutch: for rapid st»rting and 
pping of equipment such as tape re 
irders in high speed computers. Di- 
ct current wpplied to a coil located 

a magnetic field activates the clutch. 
[he force resulting from the interac- 
tion of the cwil current and the mag- 

etic field muves the coil and causes 
the clutch ovtput disk to be pressed 
igainst the rctating input members 

Rabinow c aims that this clutch is 
nherently cayable of faster resporse 
than conventional electrical or mag- 
netic friction clutches. Conventional 
lutches requure time as well as energy 
to build up a field after the actuating 
voltage is applied. In the loudspeaker 
clutch, the necessary magnetic field is 
in existence ‘vefore the clutch is actu- 
ated. 

Compensat ng coils are used to make 
the inductane of the moving coil in 
the new clutch negligible. As a result, 
the time required for the coil current 
to build up and press the clutching 
surfaces toge*her can be made equally 


negligible. 


sf 


> Experimertal model. With an ex- 
perimental reodel, Rabinow was able 
to obtain full output-shaft torque of 
10 oz-in. it: less than a third of a 
millisecond after application of the 
actuating voltage. Magnets and coils 
rotated with the clutch input shaft in 
this model. And two pairs of slip 
rings transnwtted magnetizing and ac- 
tuating currents to the rotating assem- 
bly. 

A thin flexible diaphragm was at- 
tached to the actuating coil so that 
when the voltage is applied, the coil 
jumps forward and presses the clutch 
output disk between the rotating dia- 
phragm anc a rotating backing disk. 
Vent holes in the output disk, dia- 
phragm anc. case promote cooling and 
prevent conspression or rarefaction of 
air by the d.aphragm. 

To reduc inductance, the compen- 
sating coils were attached to the pole 
faces of thee electromagnet, close to 
the actuating coil. All the coils are 
connected i series so that the current 
is the same: in all windings, however 
the direction of current flow in the 
compensatixg coils is opposite to that 
in the actuating coils. This arrange- 
ment cance's out the inductance of the 
moving co.). In the model, the com- 
pensating «oils reduce the 1 kc induc- 
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Air Replaces Springs in New Bus Suspension 


Compressed air held in eight heavy, 
flexible air bellows made of rubberized 
nylon tire fabric replaces conventional 
leaf springs on new GMC buses. Gen 
eral Motors claims the new suspension 
means a smoother and safer ride for 
passengers. 

Main advantages claimed for the 
new system: 1) It responds to even 
slight vibrations and gives maximum 
benefits in the range of high frequency 
vibrations where metal leaf springs fail 
to flex because of friction between the 
leaves. 2) It permits a progressive rate 
of deflection. The more the air is com 
pressed the more its resistance. 3) The 
new system requires no lubrication be 
cause all joints are rubber-bushed 
4) There is no appreciable wear in any 
part of the system 

Leveling valves meter the com 


pressed air into the system so that, as 
the coach is loaded, air pressure is in 
creased to compensate for th added 
weight. As the coach is unloaded, the 
same valves release air to keep th 
coach at a fixed level 

The coach air system supplies th 
compressed air which is metered by th: 
leveling valves into air chambers con 
sisting of a rectangular rubber-lined 
sheet steel box with large openings 
into two bellows at each point of axl 
suspension. 

Aircraft-type direct double acting 
shock absorbers are used on both sides 
of front and rear axles to control re 
bound and further cushion the air ride 
Rubber-mounted radius rods maintain 
the positions of each axle against lat 
eral, longitudinal and torsional move 
ment, and need no _ lubrication 





tance of the actuating coils to 0.15 
millihenry from an uncompensated 
value of 2.4 millihenries. 


> Test results. With 300 volts ap- 
plied to the electromagnetic field coil 
and to the moving coil, Rabinow de- 
termined that the output shaft began 
to move in 200 microseconds and 
reached full speed in 300 microseconds 
With 100 volts on the field and 215 
volts on the actuating coil the corre- 
sponding times were 500 and 625 
microseconds. 

The actuating voltages required for 
fastest response are needed only mo- 
mentarily. They are reduced as soon 
as the clutch comes up to speed to 
prevent overheating and burnout 





With this model, maximum safe val 
ues of current for continuous opera 
tion were found to be 0.2 amp for 
the field coil, and 0.5 amp for th 
actuating coil. At these maxima, the 
output torque measured at 10 
Oz-in. 

Tests indicated that the compen- 
sating coils decreased delay times an 
900 microseconds to 600 microseconds. 
Rabinow feels that with the compen- 
sating coils, clutch response time 1s 
limited by mechanical rather than 
electrical factors. 

Currently NBS is attempting to im 
prove this design with a model in 
which the actuating means are station- 
ary and operate the clutching mechan- 
ism through thrust bearings 


was 
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TECHNICAL 


ee 


Low Alloy Steel for 
High Temperature Work 


CRUCIBLE STEEL COMPANY OF AMER 
ICA has developed a ferritic low alloy 
steel, Crucible 422, for such high tem- 
perature applications as high strength 
bolts and blades for steam and gas 
turbines. 

Principal material in the new alloy 
is chromium, 13 percent; 422 contains 
less than one percent nickel, and only 
small amounts of vanadium, molybde- 
num and tungsten. 

Crucible claims that a ferritic type 
steel has many advantages over aus- 
tenitic higher alloy types. Tvpical 
advantages: lower thermal coefficient 
of expansion, better thermal conduc- 
tivity, and higher damping capacity 
In addition the cost of the new alloy 
is considerably less than that of so 
called “superalloy” materials. Heat 
treatment of Crucible 422 permits the 
obtaining of a wide range of mechani- 
cal properties. 

This is how the new alloy meets re- 
quirements for service above 1,000 F: 

© Stress rupture and creep strength 
are equivalent to those of austenitic 
steels at 1,000 and 1,100 F. 

© It maintains reasonable structural 
stability. 

© It possesses adequate scale resist- 
ance 

© It maintains good ductility at serv- 
ice temperature and at room tempera- 
ture subsequent to a long period of 
service. 

@ It has high notched stress-rupture 
strength at service temperatures 

e Combines room temperature 
strength and ductility obtainable with 
heat treatment 

In the Crucible 422 the chromium 
provides scale resistance, a requirement 
of any material that must stand ex 
posure to high temperature steam or 
products of combustion. Molybdenum 
appears to have a beneficial effect in 
maintaining toughness. The combi- 
nation of tungsten, molybdenum and 
vanadium gives the steel good resist 
ance to tempering 


Can Great Britain 
Denationalize Steel? 


LONDON~Great Britain's Conserva- 
tive party has discovered that dena- 
tionalization of an industry is far more 
difficult than nationalization. Last 
year’s denationalization legislative 
plans never matured because the death 
of King George VI upset Parliament's 
schedule. When the Conservatives at- 
tempt in the current session to repeal 
the 1951 bill that nationalized the steel 
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industry, they face one of the hottest 
legislative fights in history. 

Clement Atlee’s Labor Party has al- 
ready served notice that they will re- 
nationalize iron and steel as soon as 
they return to power if the Conserva- 
tives turn it back to free enterprise. 
Some Britains fear that such an “‘in- 
again, out-again” policy would bank- 
rupt England’s already tottering econ- 
omy. So even supporters of free en- 
terprise have become cautious about 
denationalization. 

According to Aubrey Jones, Con- 
servative member of the Parliament 
writing in the November issue of the 
American Iron and Steel Institute’s 
Steelways Magazine, this is how Great 
Britain will try to end Nationalization: 

Passage of the denationalization bill 
will terminate the Iron and Steel Cor- 
poration of Great Britain, the present 
government operator of the steel in- 
dustry. Holdings of the corporation 
will be transferred to a Holding and 
Realization Agency who will dispose 
of the securities to private companies 
subject to the Treasury's approval. 

However, even the Conservatives 
don't hope to end government con- 
trol of iron and steel. The bill will 
also set up an Iron and Steel Board 
that would have statutory power in 
its own right. Typical functions of the 
Board: to check abuses, for example 
by fixing maximuaa prices; to stimulate 
development and expansion of raw 
material supplies; to serve as a link 
between industry and the state so that 
industry's policy’s are in accord with 
national needs. 





> TINY GLASS BALLOONS, about the 
size of a grain of sand, appear to be 
a useful new construction material. 
Developed by the Armour Research 
Foundation of the Illinois Institute of 
Technology, the ceramic bubbles re- 
place sand or other aggregate in the 
mixing of concrete to produce a fluid 
mix that can be pumped into forms 
through rubber hoses. In addition 
they impart increased strength and im- 
proved insulating properties to con- 
crete, mortar, and plaster. 


> TritiuM, the three-nuclear-particle 
isotope of hydrogen, is being used to 
produce a substantially constant light 
source for calibrating instruments con- 
taining phototubes. The radio active 
product of the Oak Ridge Nuclear 
Reactor is combined with stilbene, a 
crystalline substance, and — 
chemically to form a solid crystal. 
Scientists at Tracer Lab, Inc., report 
chat the tritium constantly emits Beta 


rays which cause the stilbene to fi 
resce producing a light of almost ¢ 
stant luminosity. The tritium cry 

will retain over 50 percent of its li; 
output for ten years, compared to 

six months life of radium activat 
sources currently being used. 


> ATOMIC ENERGY COMMISSION | 
determined that scrap steel conta: 
nated with natural uranium is 1 
injurious and will not provide a tec 
nical or health hazard. On the ba 
of this report, AEC has released 137 
tons of contaminated scrap into no 
mal steel making channels with 
impressive savings in transportatic 
and processing costs. 

® RADIOACTIVE RADIUM-BERYLIUM 
being used to measure tissue-paper 
thin coatings of silver on radar equip 
ment with an accuracy of 10 millionth 
of an inch at the Armour Researc! 
Foundation. The process which takes 
about five minutes compared to th 
three hours formerly required for a 
destructive test, involves bombarding 
the silver coating with the radioactive 
material to form radioactive isotopes 
of silver. Geiger counters measure th« 
activity from the silver coating to ob 
tain an accurate picture of thickness 


> ALL-ELECTRONIC SCANNER devel- 
oped by Radio Corporation of America 
may increase the use of full color 
illustrations in magazines by reducing 
the cost and time of preparing engrav- 
ing plates. The instrument provides 
for rapid, automatic corrections of 
color separation negatives; scanning a 
11 by 14 in. plate in 10 minutes with 
error limits of plus or minus two per- 
cent. RCA’s new device consists of a 
beam splitting arrangement, two cath- 
ode ray tubes similar to television pic- 
ture tubes, a computer, and a conven 
tional camera. Light from the flying 
spot tube is split into three beams of 
light to scan three fixed positive. A 
lens and phototube mounted behind 
each positive picks up the transmitted 
light and sends a signal to a computer. 
The output of the computer is fed to 
the second cathode ray tube and the 
image reproduced on this tube is 
photographed by a conventional cam- 
era to turn out the corrected negative 
RCA expects to market the device late 
in 1953. 


> SPHERICAL SHELL CAMERA devel. 
oped at Boston University for the 
U. S. Air Force can photograph 300 
square miles at an altitude of 30,000 
ft compared to the 70 sq. miles cov- 
ered by standard mapping cameras of 
the same focal length. Heart of the 
camera is a ball-shaped lens which 
rotates at high speed inside a hollow 
sphere that rotates at a different speed. 
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‘Prodwect Engineering 


in Cylindrical Vessels 


VICTOR TATARINOV 


Consulting Engineer, Pilsen, Czechoslovakia 


IT IS SOMETIMES NECESSARY to estimate the net change 
in weight tha’ results from joining together two cylindrical 
vessels or pipes. For the case shown in Fig 1, the joint area 
(shaded) is given by: 


eo Cee 
A a , “ey @ 4m Ar 
re Ob OT 


The weight of material that must be added to make the 
joint can be «xpressed as: 
Weo=y>XAXth=7xX f(A) Xv? X th where 
+ = density = 0 283 lb/in2 for steel 


= thickness of smaller cyclinder, in. 


r, = radius of smaller cyclinder 
f(A) = function of area 
ix? h/r ri/r2) 


The weight of material that must be removed from the 
larger tube is: 





We=7Xfla4r) Xr?¥ Xt 
where fg = thickness of larger tube, in., 
Qa . 
{4) 0 - X— 
: 360 Ra 
ro = radius of larger tube, and the other symbols 


are the same as previously used. 
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Estimating the Weight of Joints 








Reference Book Sheet 



















The mean value of a (See Fig. 1) is given by: 
a 2 are sin r/r The length of weld, / 

f(L) (rz). The chart, Fig. 2, shows values of f(A), f(A,) and fil 
for different ratios of the radii r, and re 

For convenience and more accurate results, the curves 
for f(A) and f(A,) are each divided into two sections 
As indicated on the graphs, one section refers to the 
ordinate scale on the left whose range is trom 0.01 to 0.2 
and the other is used with the scale that ranges from 0.1 to 5 
which appears at the right 
Example: Determine the net joint weight for a 10 in 
diameter pipe of } in. thickness welded to a 20 in 
diameter pipe that is 4 in. thick 


> 


From the chart, at r:/re =05, 

Line I gives f(4) = 0.168 (right hand scal 

Line II gives f(4,) 0.825 (right hand scale 

Line III gives f(Z 3.2 (left hand sca 
Thus 

4 = (0.168 0.5 & 20)? = 16.8 in? 

A, 0.825) ( 0.5 K 20)? = 82.5 in? 

W, = (0.283) (16.8) (0.25 19 Ibs 


2 2 l 
W, = 0.283 (82.5) (0.5) = 11.74 1b 
Net weight of joint 11.74 — 1.19 = 10.55 It 
Length of weld 3.2 (0.5 X 20 32 in 
If the end of the smaller pipe were cut at 60, 45 or 
30 degrees, these above values must be multiplied by 1.15 
1.41 or 2, respectively. 















(continued on page 215) 
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TECHNICA IQNEWS 


Low Alloy Steel for 
High Temperature Work 


CRUCIBLE STEEL COMPANY OF AMER 
Ica has developed a ferritic low alloy 
Crucible 422, for such high tem 
perature applications as high strength 
bolts and blades for steam and gas 
turbines. 

Principal material in the new alloy 
is chromium, 13 percent; 422 contains 
less than one percent nickel, and « 
small amounts of vanadium, molyt 
num and tungsten. 

Crucible claims that a fersitic t 
steel has many advantages over « 
tenitic higher alloy types. Typ 
advantages: lower thermal coeffici 
of expansion, better thermal cond 
tivity, and higher damping capac 
In addition the cost of the new al 
is considerably less than that of 
called “‘superalloy” materials. H 
treatment of Crucible 422 permits 4 
obtaining of a wide range of mecha 
cal properties. 

This is how the new alloy meets 
quirements for service above 1,000 

© Stress rupture and creep streng 
are equivalent to those of austeni 
steels at 1,000 and 1,100 F. 

® It maintains reasonable structu 
stability. 

© It possesses adequate scale resi 
ance 

© It maintains good ductility at ser 
ice temperature and at room temper 
ture subsequent to a long period « 
service. 

e It has high notched stress-ruptu 
strength at service temperatures. 

e Combines room  temperatu 
strength and ductility obtainable wit 
heat treatment 

In the Crucible 422 the chromiur 
provides scale resistance, a requitemer 
of any material that must stand ex 
posure to high temperature steam o 
products of combustion. Molybdenur 
appears to have a beneficial effect is 
maintaining toughness. The combi 
nation of tungsten, molybdenum anc 
vanadium gives the steel good resist 
ance to tempering 


steel 


Can Great Britain 
Denationalize Steel? 


LONDON-— Great Britain's Conserva- 
tive party has discovered that dena- 
tionalization of an industry is far more 
dificult than nationalization. Last 
year's  denationalization legislative 
plans never matured because the death 
of King George VI upset Parliament's 
schedule. When the Conservatives at- 
tempt in the current session to re 

the 1951 bill that nationalized the steel 


200 


- 





industry, they face one of the hottest 
legislative fights in history. 

‘Clement Atlee’s Labor Party has al- 
ready served notice that they will re- 
nationalize iron and steel as soon as 
they return to power if the Conserva- 
tives turn it back to free enterprise. 
Some Britains fear that such an “in- 
again, out-again” policy would bank- 
rupt England’s already tottering econ- 
omy. So cvén supporters of free en- 


taeneien ba--- 









rays which cause the stilbene to fi 
resce producing a light of almost « 
stant luminosity. The tritium cry 
will retain over 50 percent of its li; 
output for ten years, compared to | 
six months life of radium activat 
sources currently being used. 


> ATOMIC ENERGY COMMISSION | 
determined that scrap steel contar 


nated with natural uranium is not 
inimrinne and arill ant as See 
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\uat use trum constantly emits beta sphere that rotates at a different speed. 
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snot Ketimatino the Weisht of Joints 


See Fig. 1) is given by: 
2 arc sin m/re. The length of weld, / 


1 (J 


2, shows values of f(4), f(.4,) and f(J 
dur, and ry. 
1 more accurate results, the curves 
are each divided into two sections 
graphs, one section refers to th 
ft whose range is from 0.01 to 0.2 
, th the scale that ranges from 0.1 to 5 
right. 


the net joint weight for a 10 in 
in. thickness welded to a 20 in 
$ in. thick. 
0.5, 





= 0.168 (right hand sca! 
= 0.825 (right hand sca 
= 3.2 (left hand 


oaogda 


20)? 16.8 in? 
20)? 82.5 in? 
25) = 1.19 ]bs 
>) 11.74 lb 
11.74 — 1.19 10.55 Ib 
= 3.2(0.5 x 20 32 in 
smaller pipe were cut at 60, 45 or 


e values must be multiplied by 1.15 





(continued on page 215) 
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@ Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many saemaiiien made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill ot 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
723 New Center Bidg., Detroit 2, Mich. + Bay City, Mich. 


Tune in “Suspense” . CBS Radio Mons... . CBS 
Television Tues 


PLASTICS « WIRE & CABLE e DIE Be INDUSTRIAL THERMOMETERS 
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A ring-plate type val; 
for freon compress 
made of Armco 17- 
PH Stainless Steel stri; 
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In a well-known line of freon compressors, Armco 17-7 PH Stainless Steei has 
proved its superiority for ring-plate valves and now replaces the carbon steel . 
formerly used. 

For these rings Armco 17-7 PH strip, 0.040-inch thick, is purchased in the 
cold-worked condition. After blanking, only a single low-tenperature heat 
treatment is required for the desired hardness, since cold-working has already 
transformed the material. Resulting yield and tensile strengths are very high. 

This is another case where physical characteristics and low-temperature 
heat treatment of this precipitation-hardening stainless steel produce a better 
product in fewer operations. Line check-valve plates and pump-valve discs 


are among other related applications that have been found most successful. 


Two PH Grades 





Armco 17-7 PH is made in sheets, strip, plates, bars and wire. Single and 
double low-temperature heat treatments are employed in hardening. 
There is also a special bar and wire grade, Armco 17-4 PH, that requires 
only a single low-temperature heat treatment. If you need good corro- 
sion resistance and tigh strength combined with ready workability, in- 
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vestigate these two Armco Precipitation-Hardening Stainless Steels. 







Just a post card will bring you complete information, 
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Using Taylor's Series to Solve Spiral Gear Problems 


HAROLD M. 





)ESIGN PROBLEMS sometimes require solving a trigo- 
ometric identity. The general procedure, having a given 
quation with several functions of the same angle, is to 
educe the expression to that of a single function and 
solve. This procedure is not always a simpie one since 
he resulting function often becomes quite complex. In 
nany cases, however, the work can be simplified by 
ising Taylor's Series. For example, consider the follow- 
ing spiral gear design 






Given 






Center distance »= 5 in. 
Ratir =2tol 





Se : n 
Pite?: dia of driver = — 
ap cosa 


N N 





Pitch dia of driven = 


“dp cosB “dp sin a 
The resulting trigonometric equation, which is usually 
evaluated grayhically or by trial and error is 


n N a b : 
2 2 — = Twice 
p cosa ep sine cos @ sina center 
distance (1) 


Since the gear ratio is 2, 20 teeth are chosen for the pinion 
and 40 for the gear. The equivalent spur gears for 10 dp 
will have 2 im. and 4 in. pitch diameters. Referring to the 
pair of rectangular axes in Fig. 1, the ratio line is drawn 
trom the orsgin with a slope equal to 2:1. Then lines 
a and b representing the trial diameters of equivalent spur 
gears, i. e. 2 in. and 4 in. pd are drawn. By laying off 
on a separate me of paper a line, equal in length to 
twice the center distance of the spiral gears, or 10 in., 
two locations can be determined where a line of this length 
wi'l terminate at both axes and pass through the point p. 
These are shown in the figure. 

To evaluave solution No. II, the approximate value of 
angle a2 is scaled as 31 deg 35 min. Placing numerical 
values in Fy. (1), 





---Solution I 








Fig. 1—Graphical method of finding the ap- 
proximate value of az to be used in Taylor's 
series for solving a trigonometric identity. 
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DURHAM 


Twice center distance 
2 ‘ 4 


5 ft = 9.98515 in 
sin (31 deg 35 min) 


cos (31 deg 35 min) 


Thus the angle 31 deg 35 min is not quite the correct 
value. Instead of trying successive new values, near this 
angle, a Taylor series (see Fig 2), is expanded as follows: 


f(x) = f(c) + (x —o) f’ } = ( } 






oince (x — c) =A, 


f(x) f(c) + Af’(e) 4+ "c) ---- 





an 


d : 
In the example, f(x) = 10, c=ay and f’ (a) = 3 2 sec ay+4 csc ay 


= 2 sec ay tan oy— 4 csc ay COt ag = — 10.97912 in. 


. . , 1O0—9.98515 oe a — 
Therefore, k= 97012 ~ — 0013.52 radians = —4.65 min 
and a= 31 deg 35 min—4.65 min=31 deg 30.35 min 


This value of the angle makes possible the final calcula- 
tion of pitch diameters for pinion and gear, by substitution 
in Eq. (1) viz, 

2 4 


‘cos 31 deg 30.35 min sin 31 deg 30.35 min 


2.3458 + 7.6542 = 10.000 in 
Since the identity is satisfied, the modified value of ag is 
correct. If the identity did not check, the new answer 
would be used for the second approximation in f(¢) and 
the process repeated until a check is obtained. 


Y Fig 2 

















Fig. 2—Interval » of Taylor's series is shown as it relates 
to values f(c) and f(x). In the example, x corres- 
ponds to a; and ¢ is the approximate value from Fig. 1. 
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Space Oscillator for Field or Laboratory Testing Fy 


A new space oscillator has been 
designed to excite one, two, or three 
directional mechanical vibrations, for 
fatigue testing of specimens, and for 
determining the dynamic characteris 
tics of other materials 

Displacement, velocity and acceler 
tion are continuously variable with r¢ 
spect to magnitude, direction, and a 
tion line without interruption of test 
procedure or repositioning of the 
specimen. The apparatus produces 
pulsating forces or moments for the 
purpose of testing the dynamic char 
acteristics of specimens, instruments, 
structures, soils, and other materials 

The oscillator consists of a housing 
which supports three parallel shafts 
On each shaft is a set of weights whose 
center of gravity may be shifted eccen 
trically, thus producing a centrifugal 
force. Means are also provided for 
varying the angular relationship be- 
tween the centrifugal forces produced 
by the outside sects of weights with 
respect to the centrifugal force excited 
by the central set of weights Thus, 
the oscillator actually produces three 
forces, the resultant of which is deter 
mined by the magnitude and direction 
of the individual forces. The resultant 
output force of the oscillator is, there 
fore, controlled and varied by the in 
dependent variation of the three com 
ponent forces Rotation of the outside 
shafts is opposite in direction to rota 
tion of the center shaft. Therefore, a 
linear force may be produced which 
pulsates from zero to maximum sinu- 
soidally, and in fact, varies from max 
imum in one direction to maximum in 
the opposite direction once for each 
rotational cycle of the shafts 

The oscillator has a rated capacity 
of 2000 Ib. at 15 cps and 1000 Ib. at 
60 cps, with proportionately smaller 
forces over the range of 34 to 15 

cycles. Amplitudes varying from zero 
to 4 in. are obtainable. The illustration 
at right shows the interior of the 
oscillator mechanism 

Typical applications are: for testing 
design changes in aviation; checking 
the springs or suspension systems, and 
torsional vibration in automobiles. 














Buck Engineering Co., Inc., 39 Marcy, Freehold, New Jersey 
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Flush Diaphragm 


Pressure Pickup 


Said to be one of the smallest in- 
struments of its type ever designed for 
quantity prodv tions, the new star-type 
1-310 pressur’ pickup has features 
not only of sraall size, but also in its 
negligible temperature sensitivity, its 
resistance to acceleration effects, and 
its adaptability to many test condi 
tions and mounting requirements. Its 
applications range from turbulence in 
vestigations is: wind-tunnel work to 
surveys Of iiydraulic-system pulsa 
tions, and fr ssure-surge patterns in 
pumps an processing equi ment. 

Adaptable to both Liquid and 
gaseous flnid-pressure measurements 
over a temperature range of —65 to 
165F, the tyre 4-310 features a flush 
diaphragm, which increases its field 
of application. Due to this design, the 
instrument cai be mounted in aircraft 
skins, test hul’s, and flow lines without 
causing fals: turbulence _ patterns. 
Since connecaing tubes or bypasses 
need not be used, pressure drops, 
cavity resonaixe, and phase errors are 
eliminated. A variety of mounting 
methods may be used, and flanges are 
available to iswrease the advantages of 
direct-sensing design. 

Measuring only 4 inch in diameter 
and less than } inch in length, its flush 
diaphragm i: designed for insertion 
directly into a process vessel, or a 
stream of cher liquid or gas for 
test monitoriag purposes. 

Unbonded _ strain-gage windings 
connected in a 4-arm bridge are used 
as the active elements. Either a 10 
volt d-c or 10-volt RMS a-c source may 
be used for bridge excitation. The 
pickup’s output is sufficient to drive 
sensitive gavanometers directly, in 
cases of relatively low-frequency pres- 
sures fluctuations. When measuring 
high-frequency fluctuations and tran- 
sient pressure surges, pickup output 
can be amplified by a carrier system 
and then dersodulated for recording by 
galvanomete*s of high frequency re- 
sponse. If output is to be monitored 
by meters or oscilloscopes, amplifiers 
normally used for variable-resistance 
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gages, such as the SR-4, may be used. 

Internal features of the 4-310 pres 
sure po are shown in the en- 
larged view, right. The two active 
arms of the 4-arm bridge are wound 
around the vertical pins joining the 
two star-shaped springs. Pressure on 
the diaphragm, which rests against 
the ball atop the upper spring, de- 
presses the entire structure. The re- 
sultant spreading of the pins stresses, 
and thus changes the resistance of the 
two active arms to cause a bridge un- 
balanced precisely proportional to the 
pressure. The two inactive bridge arms, 
wound around the base, are unaffected 

Due to the geometry of the spring 
suspension system and arrangement of 
the windings, acceleration effects, both 
axial and transverse, have little effect 
on bridge output, because they are self- 
cancelling. Temperature compensation 
for zero drift over a —65 to +165F 
range is accomplished by a resistanc« 
connected in a series with one of th 
inactive bridge arms 


Opcrating ¢ haracteristics 


SENSITIVITY: 1:5 mv/v nominal 
open circuit at full rated pressure 
Calibrated sensitivity is furnished 
with each pickup; EXCITATION; 
10 volts d-c or 10 volts a-c (Ske 
max.); INPUT IMPEDANCE: 350 
ohms, +5 percent; OUTPUT IM- 





PEDANCE;: 350 


ohms, +5 per 


cent; PRESSURE RANGE; 5-15-50 
150 psig; PRESSURE OVERLOAD 
LIMIT: 300 percent full scale with 


out damage to strain-gage wires, 
TEMPERATURE RANGE 65F. to 
+-165F; ZERO DRIFT; less than 


0.04 percent of full-scale per deg. 
Ff: SENSITIVITY DRIFT: Less than 

03 percent of full scale per deg 
F; LINEARARITY: Better than 1 per 
cent of full-scale output; HYSTER 
ESIS: Bettcr than 1 percent of full 
scale output. ACCELERATION RE 
SPONSE: Static | nt of full 
scale per “'g’’. Vibratory: less than 0.2 
percent full scale per “g’’ to 2000 cps 


0.05 perc 


Consolidated Engineering Corp 
00 N. Sierra Madre Villa 
Pasadena &, Calif 
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The model 201-A six channel am- 
plifier unit is a portable, (69 pounds 
complete with power supply), self- 
ontained system used primarily for 
the accurat 








measurement of such phy- 
sical ph nomena as strain, pressure, 
acceleration, 


vibratory displac ement, 





and velocity 
The model 201-A 


six individually excited, three stage, 


unit consists of 







single channel amplifiers, with output 
metering and overload indicating cir 
cuits, and with linear and integrated 
amplification used to provide for the 
use of a wide variety of pickup de- 


Vic . a 





separate electronically regu 
lated power supply providing both 
a-c and d-c power to all channels; a 
shock mounted with power 
| lugs for ins¢ rting the single channel 
amplifier units; and the necessary 
power and test cable assemblies. Re- 
cording of the amplifier output is usu 
ally accomplished by a tape recording 
device, or similar recording instru- 






cabinet 









ments 

POWER LINE REQUIREMENTS: 
voltage, 115 15 v; frequency, 60 
to 400 per second; INPUT: 
voltage, 250 microvolts to 0.25 v; 
impedance 100K ohms, one side 





cycles 






Portable Six Channel Amplifier Unit 





grounded; OUTPUT: voltage 1.2 
volts rms maximum undistorted; Im- 
pedance, maximum output load should 
be 250K ohms shunted by 100 
micromicrofarads; connector type 
AN3102-14S-2S; AMPLIFICATION: 
4000; FREQUENCY RESPONSE: 
flat within, 0.5 db from 10 cps to 50 





cps, 0.1 db from 50 cps to 10 k ; 
0.5 db from 10 ke to 15 ke, 2.0 dl 


from 15 kc to 30 kc, POWER SUP 
PLY OUTPUT: 300 v d-c regulated 
to +1 percent; TEMPERATURE 
15 to 130 F (ambient). 

7 he 


Yellow Springs Instrument Co., Inc 


Yellow Springs, Obi 
















is said to combine increased separating 
efficiency with a more simplified de- 
ign. This purifier operates automatic- 
ally and without any moving parts or 
baffle plates, removing almost 100 per- 
ent of all dirt, oil, and moisture even 
at extreme velocities and pressures 











The impurities are removed through 
a new stationary centrifugal separating 
clement. The rotational action throws 
all solids and water outward to the 
walis of the purifier. Here it is ejected 
out the drain. The entire action occurs 
without any appreciable drop in pres- 
sure, and the greater the velocity 
through the unit the better the sepa 
rating efficiency 
A few of the applications for this 
unit are: to remove moisture, oil and 
dirt from gas lines between and after 
‘ compressor stages, to protect steam 
ejectors, valves and other pipeline 
equipment, to remove impurities in 













Stationary Centrifugol 
Separating Element 


exhaust steam and vapor applications 
which attach surfaces when vented to 
the air, and to clean up exhaust steam. 

This line type purifier is made in 









. 
High Efficiency Line Type Purifier 
Steam, air, gas and vapor: lines are 
cleaned up by line type purifier which f 


Clean Air, Steam 


all standard sizes up to 24 in. for pres 
sures up to 600 PSIG. 


V. D. Anderson Compan) 
1935 W. 96th St., Cleveland 2, Ohi 
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When a high-strength steel is needed 


for severa cold-formed shapes like these bumpers 









and get all of the 
requirements | 






of SAE 950 


kc, 
) db 
UP. 
ated 
RE: 


Inc., 


D hic 





CORPORATION 
Kcorse, Detroit 29, tics 
) an: SEE tly CORPORATION 
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Hydraulic Leak-Proof Check Valve 





A new pilot check valve, available in 4 and 3 in. pipe 
ize, may be used to lock a cylinder, or part*of a circuit 
without leakage. They are used on hydraulic clamping 
devices, where a slight leakage would cause loss of the 
lamping pressure. The pilot check valves have a steel ball 
for a check, and are generally uscd with a control valve 
vhich will not hold pressure without leakage 

The pilot piston has an area of four times the check 
ilve seat. This ratio ot arca reduces the pressure required 
it the pilot port to unseat the check, and insures that un- 
ating will occur even when the locked pressure exceeds 

lief pi ure setting of the system. Travel of the 
piston is limited by a shoulder in the body, keeping stresses 
in the piston to the minimum required to unseat the check. 
Action of the piston is dampened by the restriction in th 




















por t prevent HTP ack and destruction of parts. 












Inc., Mentor, Ohio 





Small Accelerometer Measures 


A new thimble-size accelerom:ter is said to provide an 
proved research instrument for the measurement of high 
frequency shock and vibration, because its sma!! size and 





weight permits the testing of small componcnts under 
tual or simulated shock and vibration conditions. The 
mall size and large output permits its use for missile, air- 
raft and vibration table measurements 


he instrument gives a self generated output of 5 milli- 









volts per G. The output is flat +5 percent over the range 
from 5 CPS to 5000 CPS. And is stable to within 5 percent 
cr a temperature range of —20 C to 70 C. The design 


ivailable in models 2201, 2202 and 2203, with model 
2201 a general purpose, stainless steel version with a 
weight of 0.5 ounces and output of 5 millivolts per G. 
The model 2202 is a special, light weight unit weighing 
0.3 ounces. The model 2203 is a large output unit gen- 
erating 10 millivolts per G 



















Associated equipment such as special mini-noise cables, 
cathode fellowers and power supplies are available. 





Endevco Corp., 180 E. California, Pasadena 1, Calif. 





Flexible Coupling for Applications up to 10 HP. 


Cast iron bushed types flexible couplings have been 
developed for applications up to 10 hp and offer as many 
as 210 possible bore combinations for each type. In each of 
the new couplings, two cast iron hubs are joined by a 
bonded rubber section. The new couplings are to be avail- 
able in tiiree bore sizes for use with interchangeable bush- 
ings. The smallest has a one in. bore and offers 21 possible 
bore combinations. With the larger 144 in. bore and 2% 
in. bore flexible coupling there are 136 and 210 possible 
bore combinations. The 1}} in. bore coupling, known as 
the model FXB75 is already in production. 





Maurey Mfg. Corp., 2907 S. Wabash Ave., Chicago 16, Ill. 
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Portable Temperature Controller 


[he precision control of a new portable temperature con 
ler is accomplished by plugging the new instrument into 
wall outlet: and plugging the unit to be controlled into 
instrument. Then, by inserting the instrument ther- 
couple inwo an oven, bath, thermocouple well, or other 
vice, the te temperature will be indicated by the upper 
inter and :may be controlled at any desired point by setting 
1¢ lower peinter to the correct scale position by means of 
1e external setting knob. Two power outlets provide ver- 
itility to the instrument by allowing it to control not only 


temperature but other factors, blowers, fans, and agita- 


ors as well Thermocouple break protection is provided, 
protecting te thermal system from overheating if a ther- 
mocouple should burn out or break for any cause. All 
models hav a dual scale range of 50 to 500 F, iron-con- 
stantan, anc O to 2000F, chromel-alumel, with a selector 
switch to operate the instrument on one range or the other. 
Two six-foet thermocouples, one iron-constantan and the 
other chromel-alumel, are standard equipment with this 
portable coxtroller. 

This portable controller is available in three different 
models “tise model JE is the “on-off” type controller; the 
model JEP uses the same proportioning type control as in 
the.standand proportioning controller made by this com- 
pany; and the model JEL is a combination instrument serv- 
ing either xs a high limit controller or an “on-off” type of 
controller. 

All thre: models have the basic features of this line of 
precision ixstruments. Magnetic amplification replaces the 
usual vacu‘em tubes, eliminating service interruption due to 
tube failur*, and assuring instantaneous starting. Two pilot 
lights indicate whether the instrument is heating or cooling 
the controtied unit. The telephone type relay of the instru- 
ment is sujyplemented by an integral contactor of 1700 watt 





capacity, permitting the use of these instruments directly on 
most Joa circuits without an external contactor 





High Capacity, All Steel Pillow Blocks 


A new ‘ine of all-steel pillow blocks, having high load- 
carrying capacity in a compact package, has high radial 
thrust capacities and the ability to take heavy shock loads, 
while beiag provided with minimum dimensions and less 
than the asual weight. 

The bearings are fully self-aligning with a spherical outer 
race. They are available in both expansion and non 1 ped 
sion types, and have the adapter type mounting used on 
other beasings made by this company. 

Double: piston ring seals keep the lubricant in and dirt 
and dust eut of the bearing mechanism. The bearings are 
sealed both on and off the shaft, and will be meer: in 
shaft sizes from 24% to 10 inches. 

These new all-steel pillow blocks are fully asserabled, 
permaner*:ly adjusted and lubricated and sealed when manu- 
factured. They are shipped ready to install, and will find 


applications in steel mills, mines, lumbering and oil fields, 
for crusiers, heavy conveyors and similar heavy duty 


machiner’’. 


In ade‘ition to this line of all-steel pillow blocks, this 
company also manufactures a line of torque arm speed 
reducers which mcant directly on the driven shafts and 





are locked to them at both sides of the reducers. Output 
speeds range from 115 to 330 rpm and capacities to 27 hp 


Dodge Mfg. Corp., Mishawaka, Ind. 
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Known as th type T2T autronic temperature transmitter, 
a new temp rature transmitter has been develop d for use 
in chemical and food processing plants, refinerics, petro 
chemical plants, central stations, and can b adap d to 


any special operations 

lhe transmitter consists essentially of two major assem 
lies: The resistance thermometer element, and the ther 
mometcr adapter unit. The thermometer element is mad 
of pure platinum wire wound on a ceramic core and sealed 

an inconel tul 

The thermometer adapter unit converts resistance chang °s 
in the thermometer element to a proportional signal voltage 
which varies from 0.000 to 0.500 volts 60 cycle a-c for the 
full range of the measuring element. The thermometer 
lement 1s connected to adapter unit by a three-wire system 
that compensates for variations in lead wire resistance with 
ambient temperature change. A special adjustment is pro 


vided in the adapter unit to compensate for minor variations 
} 


in thermometer element resistance 
rhe thermometer adapter unit features a removable range 
rd giving fourteen 50 ( spans from 50 to 325 C: six 
100 ¢ spans from 50 to 300 C: three 200 € spans from 


50 to 250 ¢ 
In the illustrations shown, the tubular device is the 
resistance thermometer clement. The other device is the 


100 to 300 C;: or one 300 € span from 








Temperature Transmitter Adapted to Many Uses 





thermometer adapter unit, with the rear junction box cover 
removed. Shown are the terminal block, the compensator 
adjustment, and the interchangeable range card. 


Swartout Co., 18511 Euclid Ave., Cleveland, 13, Ob: 








The new version of the type A-25, 25 watt rheostat is 
built to operate under adverse conditions, and is different 
from the type AM units made by this company because 
of the added safety factor given by the use of high tem- 
perature gray enamel. It is also said to have smoother 
mechanical operation 

The terminals are made of a mechanically strong, corro- 
sion resistant alloy, and are permanently welded to the 
winding form. The wire wound on a toroidal ceramic 
form, and the wire to the terminal is bonded to eliminate 
poor connections 

The wound ring is made an integral part of the refractory 
base by vitreous enamel. The actuating arm, made of phos- 


Rheostat Operates Under Adverse Conditions 





phor bronze, to which is attached a graphite brush, gives 
good action and electrical control. The shafts are insulated 
from all live parts by means of a strong shaft insulator. 
These units are equipped with three terminals to permit 
cither potentiometer or rheostat use. 

Specifications: diameter of base, 1% in.; depth behind 
panel, 14} in.; shaft, } in. dia., projecting 4 in. beyond 
bushing; total length of rheostat is 24 in.; standard bush- 
ing, will take panels up to 7; in.; shaft rotation, 285 deg.; 
terminals, tinned lug type. A special washer is supplied 
for the non-turn feature. 


Hardwicke, Hindel Inc., Newark 5, N. ] 
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of materials you could profit- 
fa given product or part six 
yo may be obsolete now 
field of phenolic plastics 
ent Durez developments can 
savings in production and 
costs, improved product ser- 
greater salability 
irvey of the materials picture 
you, for example, that parts 
al plated can now be molded 
1ew Durez phenolic having 
t physical properties. If you 
d plastics because the ‘service 
jucts undergo is ‘too roug! 
another new material 


trength as high as 20 foot 


with 


Enginecring - 


PHENOLIC PLASTICS THAT FIT THE JOB 


than double rhe impact you 
heretotore 


Perhaps you manufacture electrical 


devices using silver contacts ? We have 
a new phenolic that eliminates the 
problem of contact corrosion 

These and other results of our 
tinuing plastics research can be ut 
conveniently. Custom molde t 
Durez can serve you fror rhe yv 
drawing stage on in can deliver fir 
ished moldings that meet your most 
exacting tests 

Our field technicians are at yout 


service. Just write 
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Printed Circuit Method 
Of Radiant Heating 


The application of printed circuit techniques to electric 
heating is said to give many advantages where uniform heat, 
omparatively low surface temperature of the heating el: 

low infra-red radiation, and high energy exchang 
irc f quit d 

Known as thermflex, the radiant heating elements have 
flexibility of design, and can heat almost any surface or 
Heating elements may be permanently 
bonded to any type of phenolic, glass, ceramic, asbestos 
paper, glass cloth, insulated metal and many other materials 
The heater clement insulation will withstand twice the rated 
voltage the terminals and any adjacent 


corptour uniformly 


heater between 
surt ace 

All applications are custom designed and can be fur 
nished in any surface temperature and wattage within the 
lit the ind and insulating materials; and 
with voltage ratings to 250 volts a-c or d-c. Insulation re- 
istance is over 500 megohms between the terminals and any 
onducting surface in contact with the heating element. 
One of the types of heaters already in use is shown in the 
illustration 

Typical applications include aircraft instruments, cam 
ras and meters; crystal ovens; de-icers; electronic equip 
ent, food warmers; ironers; medical therapy equipment ; 
medicinal vaporizers; photographic equipment; radiant 
heating panels; recording instruments; unit heatéfs and 
water heaters. Tolerance on wattage rating is maintained 
if 10 percent in standard production; however, closer 
toleran 

Ty} 


ynducting 


nitations ot base 


scan be supplied 


cal max. wattage ratings for base materials are 


” A pprox. 
Temperature 


Material Watts Psi 


200 
300 
400 
300 
160 


Phenolic (heat resistant) 

Phenolic (laminated with metal) 
Ceramics 

Metals with heat resistant varnish 
Phenolics and other plastics 


onuU 


mm UI re 
awe 


One of the many types of heaters already in use is illustrated. 


Thermflex Div., Radio Ceramics Corp 


109 So. Superior St., Angola, Ind. 





General Purpose Industrial Photoelectric Control 


Photoelectric 
ral 
id 


sets for high-speed controls, designed for 
industrial and machinery application, are recom- 
h applications as counting, conveyor control, 
ignal systems, production inspection, machinery 

ifeguards, and for specialized industrial processes 

Series 20 and 21 controls are adaptable to a variety of 
industrial applications. The phototube which must be 
located at the point of observation is available either integ- 
ral with the housing or in a small separate housing. The 
latter permits the use of the control where space is limited. 
A tamper-proof sensitivity adjustment permits positive 
operation over distances between phototube and _ light 
A single set of terminal board connections in the 
for the light which 
requires only low voltage wiring 

These controls will withstand the high temperature and 
humidity in industrial applications. Hermetically-sealed, 
oil-filled capacitors and high-wattage resistors are used 

SPECIFICATIONS: Supply, 115 or 230 v, 50/60 cycles 
Designed for high speed operations. Relay operates in 
1/20th of a second; Operating Range, 20 feet max; 
Sensitivity Adjustment, Provides for relay operation at 
any predetermined level of illumination within range of 


i ’ 


‘ 


source 


control provides the voltage source, 


10 to 50 foot candles; Relay, Double-pole, single throw; 
Contact Rating, 20 amps, 115 v a-c, 10 amps, 230 a-c. 


Photosuttch Inc., 77 Broadway, Cambridge 42, Mass. 
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for sensitive, snap-action control char 


PERCOLATORS 
FLATIRONS 
VAPORIZERS 
FURNACE FANS 
{ , shown), non-adjustable or manual 


STEAM IRONS 
STERILIZERS 


acteristics. Operate on differentials as 


narrow as 10 F or on wide differential: 


4 TYPE SA THERMOSTATS 


up to 100 F. Available in adjustable 


reset (Type SM) styles. Also for single 


pole double-throw operation. 


TYPE S THERMOSTATS 


give clean, positive make and break 
FLAT IRONS’ Single-stud mounting gives metal-to 
IRONERS 
WAFFLE IRONS Wwe faster bimetal response, closer temper 
, PERCOLATORS — ature control. Available in adjustable 
INDUSTRIAL APPLIANCES (shown) and non-adjustable styles. In- 
terchangeable with Type SA 


metal contact with controlled device for 
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TYPE W THERMOSTATS 


give snap-action make or break on tem 
perature increase. They closely follo 


temperature of controlled device, re 


A Lie Bettie It hertrnshe te Agfa Rare. Me Rive Lh sarang Atm 


lp UTTER WARMERS € spond rapidly to temperature changes 
~ give sensitive, precise control of high 


= 
j RECTIFIER FANS 
ELECTRONIC DEVICES ‘ wattage heater loads, do not interfere 
INDUSTRIAL APPARATUS with radio reception. 
| AVIONIC DEVICES 
WATER TANKS 
Appliances . . . radar . . . processing apparatus—if your product requires snap 
or positive-action temperature control, better get in touch with Stevens first. For 
Stevens application engineers are solving problems like yours every day 
And since Stevens makes the largest line of bimetal thermostats in the industry, 
there’s a good chance thot a standard Stevens thermostat will solve your special 
problem. This means a better break on price and delivery—and at the same time 
insures the performance and life of your product. A 


Y 


eee Assim manufacturing company, inc. mansrito, ono 
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Us d tor! isul J numcrous pata 
eters relating to transmission lines, 
wideband directional couplers are 
available in three models, 137 and 138 
for the frequency range 30 to 1500 
mc, and 149 for t trequency rane 
10 kc to 1 m 

Operating Caracteristics are shown 
in the illustration 

By the use of these couplers, with 
idditional instrumentation, the reflec- 


tion coefficient can be determined di- 


rectly 
of several 


im} 


| it transmission-lin 


With a 


orta! 


measurements: (1) continu 


ously-displayed indication of reflection 


mad 
rapid and simple since the effect of 


cocthcient load-matching iS 


adjustments can be seen immediately ; 
(2) Load impedance can be measured 
in terms of characteristic line impe- 
dance and reflection coefficient with 


the result that any impedance can be 


wccurately measured; (3) Magnitude 


of power delivered to a specific load 


on be measured regardless of the 
length of intervening line and the 
degree of mismatch between line and 
load 

As the response curves show, the 
model 137 operates over the entire fre 
quency range from 30 to 1500 
with a sensitivity rising from —70 to 

35 db. The model 138 covers th 
ume frequency range but has a sensi 
tivity ranging from —55 to —20 db 


This permits the simplification 





Operating in a 51.5-ohm coaxial linc, 
these couplers are usable from 0.1 
watts up. Reflection coefficient is in- 
dicated with an error no greater than 
0.02 while directivity over the range 
is greater than 46 db. Models 137 
ind 138 have standard coaxial-line 
nttings. 

Frequency independent at a sensi- 
tivity of —50 db over the 30-kc to 
i-me range, the model 139 coupler is 
applied to balanced two-wire lines at 











sp ed redu cr d sign d 
r flexibility of use, can 
d in any of three positions: 
horizontal above input 
shaft horizontal below 
nput shaft, or output shaft vertical 
lop and bottom surfaces of the hous 
ing are machined so that cither may be 
used as a mounting base. For use with 
output shaft vertical, common angle 
iron brackets can be furnished 
The input shaft and worm are in 


it shaft 


oO itput 


tegral, alley steel, hardened, ground 
and polished, with the output shaft of 
high carbon steel, ground, and t! 

vorm gear of high grade bronze. Both 
shafts are mounted in Timken bear 


ings 
The new model will be available in 





power levels ranging up to 15 kw 
Directivity and sensitivity are constant 
from 10 kc to Imc. Based on a series 
element consisting of a wideband fer 
rite-core toroidal current transformer 
and a specially-compensated capacitor 
shunt clement, the entire coupler is 
cast in plastic with primary line carried 
through the axis in the form of a }-in. 
diameter conductor 


Sierra Electre nic Cort 


Carlos, Calif 


r Ave San 











Speed Reducer Mounted in Three Positions 





) different ratios. It is known as mod 

3L2, having a dimension of 3.250 in 
from center of worm shaft to center 
of gear shaft 


Varying with the ratio, 





the horsepower capacity will range 
between 3 hp down to 4 hp. 


Eberhardt-Denver Co., 
1468 W. Colfax Ave., Denver 4, Colo. 
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PRODUCT DESIGN STUDIES ¢ NO. 44 


This is a locomotive gas turbine mid-frame. 
As a fabrication it consisted of a number of 
steel castings and rolled plate components. 


(Conversion to the rather intricate steel cast- 


ing called for considerable ingenuity; also 
close cooperation between the engineering 
department and steel foundry. 


[n addition to reducing the cost 50%, redesign 
to a steel casting (1) resulted in a far superior 
product (2) cut production time two-thirds 
(3) substantially reduced the weight of com- 
pleted structure (fabricated mid-frame shown 
is not completed to the same point as the steel 
casting) and (4) improved appearance. 


x * x 


Here is another example of the engineering 


STEEL FOUNDERS’ 





Product 


920 Midland Building 


wngineermneg December 


teamwork in design and redesign of parts 
whichis resulting in lower costs and improved 
serviceability with steel castings. 


This service is offered without cost or 
obligation. It makes available through your 
foundry engineer the full results of the 
development and research program carried 
on by the Steel Founders’ Society of America. 





Keep The Scrap Coming Back... 
There is a continuing need for steel scrap. Your 
company con help maintain the high production 
of all metal products by getting your scrap into 
the hands of your scrap dealer. Will you do what 
you can to help ... now? 








SOCIETY OF AMERICA 








Cleveland 15, Ohio 
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Wide Range Traction Dynamometer 





Known as the model EL, a new traction dynamometer 
can be made to operate electrical warning signals, relays, 
motors, switches, and other devices, and can be set for any 
loading point between zero and 100,000 pouncs. 

The blue hand provided on the dial is adjustable to any 
This holds one of the contacts. As load is 

imposed, the white pointer moves forward until it reaches 
the desired point, closing contact with the blue hand. 

The lead wires shown in the illustration may be connected 
directly to a power source and then to the object to be 
controlled. A few typical uses for this instrument are in 
automatic batching machines, warning signals to prevent 
overloading of cranes or hoists, static load testing of air- 

| craft assemblies and remote indication of loads. 

| The dynamometer does not depend upon springs, but 

| works upon the principle of deflecting a calibrated beam. 
It is not affected by quite extreme temperature changes. 

| Other specifications are: 13 different capacities from 
0—-500 Ik up to 0—100,000 Ib; overload protected; red 

max. hand; rust and moisture proof; weight, 8} pounds. 


load desired 





W. C. Dillon & Co., Inc., 1421 S. Circle Ave., Forest Park, | 









Vane Type Combustion Heater Fuel Pump 



















A continuous duty electric-driven fuel pump that feeds 
fuel to aircraft heating and de-icer systems, has a rated 
capacity of 35 gallons per hour at 25 psi discharge with 
20 in Hg absolute inlet pressure. 

The combustion heater fuel pump, model RG 9540, is 
a positive displacement non-pulsating, rotary vane type. 
It is equipped with an adjustable, balanced type, reltef 
valve which maintains uniform discharge pressure from sea 
level to 40,000 feet. A by-pass valve is also included in 
the pump. It is designed tor use with straight aviation 
gasoline and high aromatic blends, and operates efficiently 
in a temperature range of from —65 F to 180 F. The 
seal between the pump and motor is leak-proof and flexible 
through the full temperature range of operation. 

The motor is 0.06 hp. 27 V, d-c continuous duty, com- 
pound wound, 3.5 amp, explosion resistant with fan cool- 
ing, and drives the pump directly at 3700 rpm. A radio 
interference filter is also built in. 

The unit weighs 3.4 lb. and is approximately 74 in. long. 
The iniet and outlet ports are tapped j4-20 NF-3 straight 
threads, which is also the size of the seal drain boss. Elec- 


—_ 





trical power is connected through an AN3102 electrical 
receptable which is attached to the motor. 


Lear, Inc., Romec Division, Elyria, Obi 








A NEW JET BLACK FINISH for iron temperatures are low, 






ind steel, said to have ten times the 
orrosion conventional 
lacks, is used in a water solution at 
low temperatures. Parts to be treated 
are immersed for 15 to 30 min in the 





resistance Of 












processing bath, then are rinsed and 
dried. After oiling or waxing, the 
black finish is ready for service. Thi 
, processing bath is non-caustic, and 





easy to build and control. Operating 








and any part 
which can be immersed in the tank 
can be treated. It is entirely suitable 
for machined or threaded parts. 
Parker Rust Proof Co., Detroit 11, 
Michigan. 


Two NEW SELENIUM DIODES, types 
1S1 and 5U1 have been added to a 
line of sub-miniature diodes designed 
for operation in the range of 50 to 





100 C. Type 1S1 is rated for a maxi 
mum input of 26 V rms at 100 micro 
amp output; type 5U1 is rated for 130 
Vv maximum at 1.5 milliamperes. The 
units are set in thermo-sctting plastic 
Type 1S1 is 0.10 in. wide by 0.21 in 
long; type 5U1 measures 0.30 in 
wide by 0.25 in. long. The units are 
encapsulated in a thermosetting plastic 
International Rectifier Corp., 1521 E 
Grand Ave., El Segundo, Calif. 


——CONTINUED ON PAGE 234 
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months ‘Snorkel ‘duly... 
and still in excellent condition 


Standard Fafnir Ball 
Bearing Pillow Blocks 


On a conveyor used for lifting steel balls from the water quench 


ach 2h. be. 


bath of a rotary type furnace are two 1')" Fafnir LAK Type Ball 
Bearing Pillow Blocks. These bearing units, running at 2-3 
r.p.m., are three feet under water. The water bath has a pH of 


about 6 and a temperature automatically controlled at 90 F. 


‘ 
ee ee 


After 12 months of operation at 16 hours a day, 6 days a week, 
the pillow blocks were removed for inspection. Their condition 
is shown in the unretouched photograph below. According to a 
Rewwbrication fittings for Fatnir Pillow Blocks maintenance report, both the pillow blocks and bearings were 
are: indicated by arrows. Once-a-week lubri- in excellent condition and suitable for further service. 
ca ton plus Fafnir Mechdhi-Seals protect sub- 
menged bearings. ; 
This application may help you to find a better, cheaper way to 
J Cemplete installation shows relubrication fit- use bearings. Although it’s unusual . it serves to demonstrate 

ting, pipe and Fafnir Pillow Block 

the multiple-uses of Standard Fafnir Ball Bearing U nits plus their 
ability to operate efficiently under extreme conditions. Whatever 


your bearing problem, a few minutes spent with a Fafnir repre- 


ete Po 


sentative may help you solve it as successfully. The Fafnir Bearing 


* 


Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE LINE IN AMERICA 


4 
‘ 
f 
i 


Mite ahd Bi 


wr 


se - ase ee. 


7 
+ ated 
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Unretoucied photograph of Fafnir Pillow 
Blocks, o « disassembled, shows conditicn ofter 
12 months operation 3 feet under water 
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Accurate, Positive 


Gear Metering Pump 


The metering pump shown is not a gravity dispenser. 
It is a positive gear pump that ejects fluid compounds with 
in accuracy of 3 percent at a rate of 88 cyections per minute 
y means of a single revolution clutch controlled by an 
nsulated clutch lever. The discharge can be changed in 
less than two second 

The amount of fluid that is metered during a clutch 
lepression is determined by the setting of the cam, shown 
it the left of the pum; As the crank arm moves to th« 
right, the pawl moves over the teeth of the ratchet until 
the cam follower on the pawl rides up on the cam and 
lifts the pawl out of contact with the ratchet. On th 
return stroke the follower rides to the end of the cam and 
then lets the paw! lock into the ratchet teeth to rotate both 
the ratchet and the pump gears for the remaining distance, 
thereby forcing th liquid through the nozzle. By posi- 
tioning the cam about th rcumference of the ratchet, 
the rotation of the gear pump can be controlled. A spring 
loaded detent pin in the selector locks the cam in any one 
of the index positions of the selector. In order to change 
the cam setting ind the dis harg , the detent pin is lifted 
from one index position and locked in another. Changing 
the cam setting can be done while the pump is in operation 
No tools are required 

The time for one pump ejection is 3 second. If the clutch 
lever is kept depressed, the pump will meter at the rate 
of S838 eyections per minute 

A thermostatically controlled cartridge heater may be 
installed in the pump to heat any viscous fluids to between 
100 and 140 |} The tank has a capacity of 14 gallons. 

Some of the applications are: potting transformers, coils, 
ind apacitor ca filling condensers and rectifiers: weath- 
erproofing sockets and switches, and impregnating filters 
Ihe metering pump for hot waxes and cements is a modifi- 
ition of the standard metering pump, which has been 
adapted for metering compounds having high melting 





nperatures ranging from 150 to 450 F 


5 Park Ave., Nutley 10, N. J] 


J. 
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Automatically Feeding Oiler 
Reduces Oil Vapor 


Specially developed to automatically feed measured 
imounts of oil to air pumps made by this company, the new 
E-113 oiler gives adequate lubrication of wings and vanes, 

t delivered air is said to be oil-fre« 

This automatic oiler replaces manual oilers and eliminates 
the human element. It feeds any oil from SAE 10 to 
SAE 70. Rate of feed is quickly adjusted from 1 drop in 
{ min to 4 drops in 1 minute 

ls only when the pump is running. It can be used on a 
vacuum pump or on the inlet of a pressure pump 


[t has no moving parts, and 


Leiman Br Inc 146 Christie S$: 





Newark 5, N. J. 
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for your Zinc Die Casting Dollar! 


The comb.nation screen and control panel escutcheon for the latest Zenith 21-inch 
television receiver—shown from both sides above—embodies most of the design 
and production advantages offered by ZINC Die, Casting. How else could the 
escutcheom have been produced at comparable cost? Consider these details 


1. Many machining and assembling operations are avoided since all projections, 
recesses and openings are cast or cored with a high degree of dimensional accuracy 
in the die casting operation 

2. Cost is further minimized by the high speed at which the ZINC Alloy is cast 
in a hot camber die casting machine. 


3. Section thicknesses are kept at a minimum to conserve both metal and weight 
(note the strengthening ribs in the rear view) and there is no scrap loss 


4. Not «nly are decorative effects faithfully reproduced or the face of the 

escutchewn, but raised lettering is cast with clean-cut detail (see engraving in 

the recess behind the control panel door at the left below). The smooth cast sur- 

faces pesmit low cost finishing with modern organic coatings to provide a gold GET DESIGN DATA EARLY 

plated eppearance The surest way to realize the full physical 
and economic advantages of ZINC Die 
Castings is through consultation with a 
competent die casting engineer ‘in the 
early design stages. Ask any die casting 
company for help and ask them—or us— 
for a copy of “Designing For Die Casting.” 


The New Jersey Zinc Company 
160 Front St., New York 38, N.Y. 


ZING 


=S FOR DIE CASTING ALLOYS 


Thw Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (ste cuciy) ZINC: 


Prodwet Enginecring ~- Decem) 
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High-Strength Ceramic Pump Plungers 


Ceramic pump plungers, said to give 
long, dependable service under high 
pressure, corrosive or abrasive condi- 
tions, are now being manufactured 
from high-strength alumina ceramic. 

The high-strength ceramic pump 
plungers have been made for special 
applications in the oil field and chemi- 
cal industries, with a variety of designs 
fg in. up to 5 in. 
diameter. These plungers are now be- 
ing used in the chemical and petroleum 
industries for proportioning pumps 
and for corrosive and abrasive pump- 
ing work 


In sizes ranging trom 


Basic design of the plungers is a 
solid piece of ceramic bar stock which 
is ground on the outside diameter to 
close dimensional tolerances with 
highly polished surfaces. Usually one 
end of the pump plunger body has 
a reduced diameter to fit into a steel 
idaptor which connects the plunger to 
the operating mechanism 


( rs Porcelain Co., Golden, Colo. 








Compact Miniature Connectors 


A series of four miniature connect- 
ors designated the “D” series has con- 
tact complement ranges from 15 con- 
tacts to 50, with the smallest having an 
overall length of 14% in., depth 34 
in., and width 3] in., plus a solder pot 
extension of g% inch 

To provide for this compact fitting, 

hanges in materials were made to 
teel shell and a nylon insulator 
The steel shell provides comparable 
trength to standard aluminum shells 
ind yet maintains a lighter weight 
The nylon insulator makes possible 
high dielectric qualities for the gold 
plated 5 amp contacts (no. 20 wire) 
which have a minimum flashover of 
1,500 v a-c rms 

The “D” series may be usea as 
plugs on either side of the assembly 
by the addition of a junction shell. 





, 420 W. Ave. 33, Los Angeles 31, Calif. 





A MAKE AND BREAK DOUBLE SHUT 
OFF VALVED COUPLER is gas tight 
when disconnected, and will not leak 
during connecting or disconnecting op- 
erations. Connection is made by in 


serting a plug half into the socket half, 
and turning the seal about 4 inch. 
The two lugs in the seal cap act as an 
emergency disconnect. The coupler 
has a swivel connecting cap so that 


no twisting of the hose is necessary 
The valve is recommended for refrig- 
eration, air conditioning, pneumatic, 
and hydraulic use. Henry Valve Co., 
3215 North Ave., Melrose Pk, Ill. 


CONTINUED ON PAGE 238 
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Superior Quality Makes Them 
The Best Buy In The Country 


Wertical Hollow Shaft 


a 


: aLe — i. = INTEGRA 
T ccoredthen, tar. Wa | 4 RSEPOWER 
} 
Vw ey ay ELECTRIC MOTORS 


4 hp. to 200 
—all availabe 
Open Drip Proof Motor rom Stock 


4 Totally Enclosed 
i Fan Cooled Motor ° —_— 

Priced below most other motors, ACEC motors 
offer you the electrical and mechanical excellence 
that results from over 70 years of experience and 
scientific research. 


ALL ACEC MOTORS 
FULLY 
GUARANTEED 


available in the 
following types: 


*% Open Drip Proof 
| Motors 
Fractional Horsepower ‘ : P : 
icin Manufactured strictly to NEMA FRAMES AND 7 * Totally Enclosed 
SPECIFICATIONS, ACEC Motors come in a wide Fan Cooled Motors 
variety of types to meet your motor needs. And * Pump Motors 
232 ACEC DISTRIBUTORS AND SERVICI Style “C” Face Mounted 
; 5 Style “P” Vertical Solid Shaft 
SHOPS, located throughout the country, assure ; 
d efficient fulfillment of your service Wee sae 
Pw dene * Industrial Sewing 
requirements. Machine Clutch Motors 
% Geared Motors and 
Capstans 


THREE-PHASE fractional and integral horsepower 
motors in ratings from \ hp. to 200 hp. are all 
available from stock. Branches and warehouses are 
located in New York, Chicago, Kansas City, New 
Orleans, Houston, Los Angeles—making possible 


immediate shipments out of warehouse inventories 


eeeeeeveveveeeeeeevee eee 


or top-level motor performance and utmost 
motor dependability at lower prices, write, wire or 
telephone our nearest representative—or com- 
} industrial Sewing Machine municate directly with us. 
Clutch Motor, ‘Supér 


. Motors 


BELGIAN ELECTRIC SALES CORPORATION. 


Main @ffice: One E. 53rd St., New York 22,N.Y. e PLaza 8-3105 


Los Angeles * San Francisco ° Chicago * Kansas City * Detroit * Milwaukee 
ranches and Agencies Cleveland * Houston * New Orleans ¢ Pittsburgh * Lovisville * Washington, D. C. 


Youngstown * Savannah * Montreal * San Juan (Puerté Rico) * Mexico City 
j : 
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Combination Ohmmeter and Leakage Tester 


A new combined ohmmeter and leakage tester has a 
useful range of one ohm to one million megohms, and 
may be used for making rapid checks of the insulation 
resistance of transformer windings, condensers, and elec- 
trical wiring; as well as measuring the ohmic value of 

istors and windings 

Che resistance meter is composed of two separate cir- 
its. The four lowest resistance ranges are powered by 
1 14 volt dry battery, and a maximum of 14 volts is applied 
© any resistance under test in the ranges of R x 1, R x 10, 
R x 107, and R x 10°. These four ranges are read on 
the upper scale of the meter. The overlapping point of 
these ranges is at 50 percent of full scale reading, and a 
resistance of 10° ohms is read with sufficient accuracy on 
the R x 10% rang 


For use on the megohms ranges, the instrument ts con 

d to a 105-125 v, 60 cycle, a-c line. From a regu- 
lated power supply, 105 v d-c is applied to the unit under 
test. Full scale reading of the lower meter scale is 0.1 
| meg., 10 meg., 10° meg., 108 meg., or 10* meg. for 

six megohms ranges. The meter will read off-scale for 

es of resistance less than 1 times the range multiplier 

1 lower range must be used. Dimensions of the unit 

10 in. high, 64 and 6} in. deep. Weight, 10 
ohmmeter applies a maximum of 14 volts to the 
under test has a scale of from 0 to 500 ohms 
lecting scale multipliers of x 1, 


of the instrument is plus or minus 3 per- 
leflection for all ranges « xcept the highest 
inge which is plus or minus 5 percent 





Threadless Type Pipe 


ty 


1 pipe coupling which can be installed 
system in less than 60 seconds requires no 





1 


tolerance pipe measurement. Pipes 
ply inserted into the ends of 

the lock nuts tightened 
joint capable of withstanding 
No castings are used and 
steel. Lock nuts and 

n from cold rolled steel 

g used with gas, water, air, and 
sizes from to 14 in. IPS as a 
) deg. ells, welded and threaded 
lows for up to a 7 degree linear 


pipes out of alignment 


469 E. 159th St., Harvey, lil 





LARGE, TOTALLY ENCLOSED FAN- speed 155 gpm and élower in ratings shafts, giving permanent bearing and 
COOLED GEARED MOTORS in the slo- from 5 to 25 hp. Widely spaced bear- gear alignment in uniform distribu- 
speed line are double reduction and ings are mounted in the outer walls of _ tion of load. Sterling Electric Motors, 
available with Class I, II, and III gears the gear case and gears are mounted Inc., 5401 Anaheim-Te!:graph Rd., 
in frame size 364/365, and AGMA _ between, permitting use of offset Los Angeles 22, Calif. 
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Best book on the subject of piping 
.»- your handy CRANE Catalog 







Your Crane Catalog is far more than an index to the 


world’s most complete selection of quality piping mate- 






rials—it’s a complete designer’s reference. For each 






item shown, Crane lists sizes and dimensions. tabulated 






pressure and temperature ratings, design, material and 






construction details—plus a run-down of recommended 






services. This information is conveniently arranged to 






save you time. Here, too, is an abundance of general 






engineering information. 






And when your product is Crane equipped, you give 






its buyers the added value of recognized quality piping. 









& BEST SOURCE OF PIPING QUALITY 
... THE COMPLETE CRANE PIPING LINE 


PRESSURE 
REDUCING VALVES 
7 : 

















| GAUGES | FOR GENERAL UTILITY 

in high pressure/temperature 
service, on oil, oil vapor, steam, 
water, air or gas lines . . . Crane 
recommends 600-Pound Forged 
Steel Globe and Angle Valves, 
O.S.&Y.—Exelloy or Hardened 
Stainless Steel trimmed. The line 
includes union bonnet valves 
with screwed ends in sizes 4 to 
¥%-inch or socket-welding ends 
















SCREWED . ae g ; in sizes Ye and %-inch; and 
FITEFINGS i. , a ie & 3. bolted bonnet valves with 
screwed, socket welding, or 
flanged ends in sizes 2 to 2- 
inch. 









WELDING 
FITTINGS 
NS 









CHECK Preheater unit manufactured 
by the Engmeer Company 
FLANGED MalaAee 9 (New York, N.Y. | 
FITTINGS 


The Complete Crane Line Meets All Your Valve Needs. That's Why — 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 4, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS © PIPE © PLUMBING + HEATING 


©? 
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Air Flow Snubber And Pulsation Damper 


A new air flow snubber and pulsation damper gives a 
controlled slow rate of flow of compressed air or gas for 
operation of continuous-reading hydrostatic instruments and 
for purging pneumatic instrument lines. It also protects 
pneumatic testing and gaging equipment against damage 
that might result from surge pressures 

The snubber is also used as a pulsation damper for 
pressure gages, recorders, manometers, ard similar instru- 
ments. Placed in the line between the instrument and the 
pressure source, the snubber damps or “smooths out’’ pulsa- 
tions so that the instrument gives a steady reading. 

The snubbing action is accomplished by passing the air 
or gas through a helical restricting passage nearly 7 inches 
long around the threads of a screw at right angles to the 
snubber body. With normally clean air or gas, this restrict- 
ing passage remains clear and indefinitely. If plugged by 


put back in operation by cleaning the 
] 


snubbing screw, without disconnecting from the line. 

The snubber is 17 in. long by 14 in. maximum over all, 
and is made of hexagonal brass rod throughout except for 
a neoprene O-ring used to seal the snubbing screw. Inlet 


dirt, the snubber its 





and outlet ends are tapped for } in. pipe. Flow rate 


approximately 0.04 cubic fect per min. at a pressure dri 
ot 70 psi, and maximum operating pressure is 1,000 ps 


King Engineering Corp., Box 530 Ann Arbor, Mi 





Automatic Centrifugal Clutch For all Engines 


A lightweigth, compact, automatic, centrifugal clutch for 
all standard engines from 3 to 10 hp. engages and dis- 
engages at adjustable engine speeds, ranging from 600 
to 1500 rpm. Two set screws attach it to motors used to 
power portable saws and mowers, grain elevators, convey- 
ors, cement mixers and vibrators, winches, motor scooters, 
midget cars, garden tractors, pumps and standby power 
units. It can be attached to any standard, American made, 
urcooled four-cycle gasoline engin 

The clutch has less than a dozen parts. It is operated 
by centrifugal force, which expands and engages the clutch 
band at the desired cut-in-speed. This cut-in speed is 
adjusted by moving the band tension spring, regulating the 
tension holding the clutch band out of engagement. 

The clutch was originally made for the combination 
mower-saw is now made in three sizes. Shaft and pulley 
sizes vary, and cut-in speeds are from 1000-1500 rmp on 
the small model to 600-1200 rpm on the large model. 
The small model delivers from one to four foot-pounds 
of torque; the large model from four to twenty. Oilite 
bearings are used in standard production, with ball and 
roller bearings available for some models. 

Other advantages claimed for the clutch are: load-free 
starting, with fewer pulls on the starter rope; and smoother, 
stall-proof engine operation. The clutch assembly is light 





in weight and snall enough to install on any standard 
crankshaft 4 in. through 14 inches. 


Farm Easy Products, Inc., 1208 East Centennial Ave., Muncie, Ind. 





A NEW TERMINAL STRIP is made of _ sliding links are flanged to lock the be secured, assembled into switches, 
ten units molded in one piece, and is nuts in place and prevent their turn- fuses, arresters, or in combination 
so constructed that circuits can be ing or contacting neighboring circuits. The 8-pole #1500 terminal strip is 
opened and closed for testing by The strips are made of bakelite with a smaller unit than the 10-pole #2500 
means of a sliding link without dis- heavy screws molded into place to terminal strip. Brach Mfg. Corp., 
turbing any connected wire. These prevent their turning. The strips may 200 Central Ave., Newark, N. J. 


CONTINUED ON PAGE 242 
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KAYDON BALL RADIAL BEARING — 16.875" x 17.625" x 0.375 
DESIGNED FOR PRECISION RADAR MOUNTS 


WORLD'S THINNEST BEARINGS 


AS A WEDDING RING... WITH THE PRECISION OF FINE WATCH PARTS 


Proportionately, that’s an understatement! A wedding unusually thin section have become routine achieve 
ring as big as 17.625” outside diameter would be about ments at KAYDON. In addition to unique thinness that 
four times as thick as the actual 0.375” section of these conserves space and weight, other outstanding features 
thin KAYDON bearings...and even the finest watch parts, have been embodied in many special KAYDON bearings 
enlarged proportionately, probably would not have the for instance: Flame hardened bearing races drilled, 
precision tolerance to which these bearings are consist- tapped and gear-cut by the KAYDON process eliminat 
ently finished. ¢ These are by far the thinnest ball costly auxiliary parts, help improve machine design 
bearings ever made in this large diameter. KAYDON has and performance, and make possible more compact, 
developed the facilities and special techniques vital lighter machines of greater capacity 

to such precision production. For unusually large, light weight, thin se 

Precision miracles in extremely large bearings of ings, contact KAYDON of Muskegon. 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller © Taper Roller ¢ Ball Radial * Ball Thrust 
® Roller Radial ¢ Roller Thrust © Bi-Angular Bearings 

ENGINEFERIN G CO RP. 


MUSKECGCONeMICHIGCAN 


PRECISION! AN D ROLLER BEARINGS 


Product |] 
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Paper Tubing up to Nine-Inch Inner Diameter 


Square, rectangular and radiused 
paper tubes ranging in size up to 9 
inches on either side, and round tubes 
up to 9-in. inner diameter are now 
offered in addition to the company’s 
regular line of tubing. They are used 
in large power transformers and simi- 
lar large coil applications, such as in 
x-ray and diathermic equipment. 

Tubes are spirally-wound of dielec- 
tric kraft, fish paper, cellulose ace- 
tate or combinations to all lengths. 
Since they are produced on adjustable 
mandrils, any from fractional- 
inch to maximum dimensions can be 
furnished without extra tooling. Ace- 
tate overwrap on kraft and fish paper 
tubes, varnish dip, or resinite impreg- 
nation can be had for special applica- 
tions where increased dielectric prop 
erties and unusually high resistance to 
moisture and corrosion are essential. 


$size 


ANIMAS 


Pre a i 


n Paper Tube Co., 


2035 West Charleston St 


. Chicago ¢ 





Sine Curve, Snap-Action Waterproof Switch 


The basic mechanism that operates 
a new type of sine curve waterproof 
switch is a type of over-center snap- 
action motion formed by means of a 
flat strip of berrylium copper punched 
out into the shape of a sine curve. 
This so called sine curve mechanism is 
tressed longitudinally which causes 
the two loops of the sine curve to form 
thernselves into opposite helixes. One 
of the features of this switch is its 
ability to resist shocks due to its dif- 
ferent configuration. The contact is in 
the middle of two supported ends ot 
the over-center mechanism. 

The basic switch illustrated is en- 


closed in a silicone cover completely 
sealing the switch from moisture and 
dirt as well as making it explosion 
proof and waterproof. Tests indicate 
that the switch will operate well at 
minus 65 F or plus 165 F. 

The switch can be made in styles in- 
cluding single pole single throw, or 
double pole-double throw toggle, and 
push button types of mechanisms. 

They are used and approved by the 
Ordnance Corp. for tanks and other 
military types of vehicles 

The waterproof switch is rated at 20 
amps. resistive load 28 volts d-c and 
10 amps. lamp load, 28 volts d-c 


Control Products Inc., Harrison, N. ] 





High Temperature Plastic for Terminals 


A new plastic material has been 
developed that withstands continuous 
temperatures of 200 C and also has a 
high dielectric strength. It is said to be 
useful where hermetic sealing and gas 
sealing under pressure is needed for 
perfect functioning of electrical com- 
ponents 

The terminal shown is made in 
three sizes—y,, 7',, and § in. mount- 
ing holes. 2 gm for this ter- 
minal are in the assembly of instru- 


ments, meters, and various types of 
electric and electronic equipment re- 
quiring hermetic sealing. 
Specifications are: Dielectric 
strength, 8,000v-60 cps; Corona 
starting voltage, 2,000 v-60 cps; Ter- 
minal pull, 25 lb; Continuaws operat 
ing temperature, 200 C; Short period 
temperature 5 min, 260 C; Thermol 
cycling 4 cycles, —70 C to 200 C; 
Thermol cycling 4 cycles when sol 
dered ceases, —65 C to 150 C. 


at 


Melkor Research Lab., Inc 
11746 Detroit Ave., Cleveland 7, Obi 
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“Dumping a Probleny— 


with this RIVETT Unloading Valve! 





The output of both the low pressure 
high volume pump (2) and the high 
pressure small volume pump (1) is 
directexd to the hydraulic cylinder at 
a low operating pressure. When suf- 
ficient work load builds up, pres- 
sure « the system increases and the 
Mod: 8826 pilot operated unload- 
ing valve unloads the output of 
pum (2) while the output of pump . 
(1) %& still directed to the cylinder. NY unloading difficulty you might en- 
Dwestion of pleten travel is con counter in planning a high and low 
trolied by Model 5170 hand operated pressure circuit can be solved by use of the Rivett Model 8826 
Gumy coctel wites. Unloading Valve. It is employed in oil hydraulic circuits to 
unload one part of the circuit at no back pressure to the tank, 
and is operated by pilot pressure from some other part of the 
circuit. Free flow to tank continues as long as the pilot pressure 
is higher than the setting of the valve. Available in sizes 4" to 
ites wiltiiiaaiis . 144", in two pressure ranges, adjustable from minimum to maxi- 
NO. 203 iS A MUST : mum in each range. RIVETT LATHE & GRINDER, INC., 


FOR YCWR FILE! , Dept. PE-12, Brighton 35, Boston, Massachusetts. 
28 page» illustrate 
and describe all types 
of hydrewlic valves. 











Alr and Hydraulic 
WHEN YOU APPLY HYDRAULIC Valves and Cylinders, 


OR AIR POWER Plan with Hydraulic Power Units 
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Portable Dynamic Balancing Machine 


Ihe model 652 Vibratron is a portal le electronic ma 
hine for the analys valuation, and correction of vibra- 
tion. The device ts said to isure accurately and without 
omputation the amplitude and frequency of the vibration 
and, by means of a strobe light, discover the source. 
Che unit consists essential! vibration pickup, a multi- 
channel electron rcurt t oboscopi lamp, and 
operates on 110 | 

It can be sed to di r and f t unbalance in manu 
facturing equipmen ind iscover sources O cquipment 
wear. It can be used synchronize machin speeds and 
as a detection device for eliminating vibration from 
remote sources. As production balancing equipment it 
can be used for dynamic balancing of rotating parts in 
the range from 600 to 40,000 rpm. By means of a four step 
switch in th am} litude circuit meter re adings can be 
obtained in full scale from 0.0001 to 0.1 in. peak te peak. 
The velocity type vibration pickup has an output of 82 
millivolts at 0.001 in. deflection at 60 cps. These balancing 
units may be used on anything from one ounce armatures 
to 200 hp yencrators 


International Research & Devetopment Corp., 
4ve., Columbus 8, Ohio 





A new gear motor, di signed to simplify maintenance in 
case of electrical failure of the stator, is built in three pieces 
to — quick removal of defective stators without dis- 
turbing gear components or gear connections to the load. 
Its design includes a tri-clad motor made by th:s coripany; 
a compact, planetary gear; and a mechanical adapter. 

The tri-clad motor construction offers extra protection 
igainst Operating wear and tear, physical damage, and elec- 
trical breakdown. The gear is available in speed ratings 
of 780 to 13.‘ rpn 


il ad. 


upter serves the triple function of act- 
end-shield for the motor, the motor end- 
ir housing, and a mechanical spacer for 
tator frame bolts 

manufacturers, the new design will 
f rvice with miaimum spare 
; inventory 1S pected to cut stator replacement 

in halt, they 
The stator can be changed with the removal of only 
bearing-enclosur rews, the bolts that hold the front 
end-shield to the stator, and bolts holding stator to the 
motor adapter. A defective stator can be replaced by either 

another round-frame stator or by an ordinary, standard- 

nter. A defect stator can be replaced by round General Electric Co.. 1 River Rd., Schenectady 5, N. 


frame stator or by standard-motor stator. The new motor 
is available in ratings of 1 to 75 hp for standard applica- 
tions and up to 200 hp for special applications. 








NEW ELECTRIC COUNTER ACTUATING — fixed position permitting the wheels to register a count in an electric counter. 
SWITCHES, equipped with wheels have _ to ride on and be turned by the mate- The wheels are 12 in. in circumference, 
been developed for use in measurit rial being measured. Each complete but other sizes can be furnished. Pro- 
paper, fabrics or lumber. , acl revolution of the wheels closes and duction Instrument Co., 702 W. Jack- 


holds one « the opens the switch, giving the impulse son Blvd., Chicago 6, Ill. 


CONTINUED ON PAGE 246 
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L-0-N-G CREEPAGE PATH 


assures electrical performance 


... when you use T & B Self-Insulated 
Sta-Kon® Terminals’ 


Terminal insulation extends beyond the terminal body 
in new T & B Self-Insulated Sta-Kons. That means a 


longer electrical creepage path—exfra assurance of 


equipment performance! 


These new components eliminate risk of shorts 
between closely-mounted terminals. Metallic portion 
retains all the proved advantages of the Sta-Kon design 
—high conductivity, permanent grip. Lightweight nylon 
insulation prevents metal-to-metal contact between 
terminals... without an extra insulating operation. It 
withstands action of gasoline, naphtha, hydraulic fluids. 
It’s color-coded for quick identification — translucent 


for easy inspection. 


SIMPLE, SURE ASSEMBLY 


One operation stakes terminal to wire with terrific ; 
force ... holds wire insulation firmly 
inside terminal. SHurRE Stake®t Hand 
Tools apply l-ton staking pressure 

every time —jaws can't open tll | 
full force is exerted. Air tools 

available too—hand-held or 


bench-mounted. 


ENGINEERED RIGHT — 
DISTRIBUTED RIGHT 
Self-Insulated Sta-Kon Terminals 
: aaa . THERE'S A 
are typical of the many T & B quality 


fittings recently re-designed to give ad 
you outstanding performance at alle 

lowest installed costs. Like all T & B == 5 

fittings, they're furnished 100° through 

local T & B distributors under the T & B Plan. 


ENGINEERED 
PRODUCT 


for every 
*Patent applied for tPatent Pending wiring job 
. in the 
complete T & B 


THE THOMAS & BETTS CO., pesereeeme re ae 


16 Butler Street, Elizabeth 1, New Jersey conductors and 
raceways. 
MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1898 


ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 


Oer Field Design Engineers are ready te help you on special fittings problems. Ask your necrest I & B Distributor to arrange to have one get in touch with yew. 
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SHOCK uo VIBRA TION 


Exhaust Fans 
Quieted by 
Vibration Isolators 





The problem of motor and fan noise 
is successfully overcome in the Breidert 
Air-X-Hauster by use of four air-damped 
Barrymounts thct support the low-speed 
motor and fan assembly. These isola- 
tors absorb the motor and fan vibration, 
keeping it from reaching building mem- 
bers or metal ducts along which it 
would otherwise be carried or ampli- 
fied. To assure adequate isolation, the 
mountings used were type 990 Barry- 
mounts having a natural frequency of 
only 8 cps. 


Another example of use for Barry- 
mounts in ventilating systems is with 
the high-speed Westinghouse-Sturtevant 
multi-vane, railway car fan. Here they 
isolate fan vibration for quieter opera- 
tion and protect the assembly from the 
shocks incidental to mobile service. In 
this application, type C-2000 Barry- 
mounts were used to provide protection 
against forces applied laterally as well 
as vertically 


Your vibration or noise problem may 
be solved by a simple application of 
Barrymounts. Ask our Field Engineer- 
ing Department; they'll gladly help you. 
Or write for Catalog 504-B, describing 
Barrymounts for a wide variety of uses. 


Miniaturized 
Vibration Isolators 
Help Cut Space 
and Weight in 
Fuel-Gauge Power Unit 


70% size reduction and 50% weight 
reduction — with no loss of perform- 
ance is the effective miniaturization 
ebtained in the new Minneapolis- 
Honeywell aircraft-fuel-gauge power 
unit. Miniature, cir-damped  Barry- 
mounts, Type 6465. helped M-H 
engineers in this achievement. 

These vibration isolators, in which size 
and weight have been cut while oper- 
ating characteristics have been main- 
tained, will help you redesign for 
miniaturization. 

Check these useful features of minica- 
turized Barrymounts. 


Light weight — only 5/16 ounce each. 


Small size — 1” diameter 11/32” loaded 
height. 


Resonant frequency — 9 cps 
Transmissibility at resonance — 3 
Wide load range — 0.1-3 pounds 

4 different styles available — for plate 
or stand-off mounting. 

Write for data sheets 605 and 606 giv- 
ing details of dimensions and load 
ratings. 


FREE CATALOGS 


523-A — Air-damped Boarrymounts 
for aircraft service; also mounting 
beses ond instrument mountings. 
509-A — ALL-METL Borrymounts 
and mounting bases for unusvol air 
borne applicotions 

504-8 — Shock mounts and vibro- 
tion isolators for marine, mobile, 
and industrial uses 

607 — How te cut maintenance 
costs by wsing Berrymounts with 
punch presses. 














THE BAR & Yy corp. 


730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 
Attente Chisago Clovelend Selies Goytes Cetra Les'Augelie inascpets New Vert Piebeiphte 
Phoenix Rochester +. Lows Sen Frencisce Seattle Terente Weshingtos 
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Pocket-Size Volt-Ammeter 


The amprobe 300, a new pocket-s 
| volt-ammeter with nine ranges up 
300 amps and 600 v is of the sna 
around type, allowing the user 
measure current without — shuttir 
down equipment or making ammet 
connections. 

This one instrument covers nit 
ranges: 0-6/15/30/60/150/300 am 
a-c, 0-150/300/600 volts a-c. Voltag: 

| test leads are equipped with new r 


tractible safety plug, which automatic 
ally insulates itself when removed 
from the meter. Jaws are completely in- 
sulated down into the sockets, pro- 
tecting against shorts and shocks. The 
instrument is pocket-size and belt- 
mounting. 

Some of its uses are: determining 
load conditions, checking motor over- 
loads, balancing loads, locating 
grounds, tracing shorts, start and run 
currents, relay settings, checking open 
windings in motors, checking voltage 
losses, and checking out controllers 


Pyramid Instrument Corp., Lynbrook, N. Y. 
f 


Miniaturized Plug-In Amplifier 


A new miniaturized plug-in a-c feed- 
back amplifier employs two pentode 
voltage amplifiers and a beam power 
output stage, and has a power output 
of approximately three watts. It is 
said to have a wide application in 
audio and servo mechanism fields, and 
is ideal for driving two phase servo 
motors in systems where space is lim- 
ited and ease of maintenance a neces- 
sity. 

The feedback resistor is connected 
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HAVE YOUR FASTENING METHODS 


hoger pace? 


It's a long way from the zinc-lined scrub-boxes Great- 
randmother knew to today's streamlined home laundry...and 
lesign changes come faster than ever these days. 

That's why it pays to have your fastening methods checked 
by trained specialists . . . constantly. 


United-Carr offers you * Complere engineering and 
design service. % Complete facilities for volume 
aeteuion of specialized fasteners and allied devices. 

% Wide experience with the top manufacturers of appliances, 
automobiles, aircraft, electronic equipment, furniture. 

% The varied technical knowledge of all our divisions and 
subsidiary companies combined . . . to help you cut costs, 
speed assembly, improve product performance. 

Call your nearest United-Carr field engineer before your 
new designs crystallize. It is in this all-important planning 
stage that you can make the most effective 
use of our special services. 


‘* 


Se; 











| 
= 
Sf 


= 
UNITED-CARR 


UNITED-CARR FASTENER CORP., CAMBRIDGE 42, MASS. 
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FASTENERS 


TAILOR-MADE IN VOLUME QUANTITIES 
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TRADE MARE 


@ BEARINGS 7 


Ce © 


| PITCH CIRCLE ALIGNMENT 
for PEAK EFFICIENCY 


3@ ® 


- +.» worse 


















Efficiency plus! 


Wasted energy! 


“oe 9.. ®- 


... not below At the pitch line! 


. . not above 


@ Aligned at the pitch circle, the most efficient 
plane for roller guidance, PITCHLIGN rollers are 
not subject to the internal stresses incurred in 
other bearings where the cage acts at a point 
above or below, the pitch circle. In PITCHLIGN 
beorings, tangentio! forces are virtually elimi- 
noted, since the cage acts only in the direction 
of rotation and ota point coincident with the 
roller orbit. 

PITCHLIGN’S performance potential far ex- 
ceeds that of precision needie-type beorings. 
Rollers cannot cock or skew! PITCHLIGN is inter- 
changeable with precision needle bearings, of 
course. Get the facts! Write for Bulletin SF-166 














gain with a single 


roduct 
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to terminals on the receptacle so th 
it will be possible to get any desir: 
basic amplific 
which features a high open loop gai: 
sturdy construction and JAN compx 
nents. The amplifiers are supplic 
with mating receptacles. Models o 
the miniaturized amplifier avail 
employing voltag« current 


dba k 


are 


ible or 


Isolator Protects 
Instrument System 


Known as the i0 Isolator, this 
device separates corrosive liquids or 
gases from liquid filled pressure gages 
and other instrumentation systems, and 
will permit standard commercial pres 


transducers to be used for pres 


tun 
\\ .* 
i 


sure 
highly corrosive 


sure measurements of 
igents 

The isolator uses a Kel-F diaphragn 
to parate 


the corrosive medium from 





the instrument system, and is capable 
of transmitting pressures with negli- 
gible drop. The isolator may be used 
at line pressures as high as 1,000 

with special 3,000 psi units available, 
and will hold back the total line pres- 


sure in case of instrument failure. 


Tran 
Airport, 


Inc., 
Mass. 


Sonics, 


Bedford Bedford, 


Spring Tester 
For Small Springs 


Loads and deflections of small com- 
pression and extension springs are ac- 
curately measured by a precision spring 
tester having a load range capacity 
from 4 oz to 25 lbs. The scale is ac- 
curate to within 3 of 1 pescent and 
steel rules measure lengths in 32nds 
and 64ths on one side, and in deci- 
mals in 10ths and 100ths on reverse 
side. A 1 in. capacity dial indicator 
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ONLY SILICONE RUBBER PARTS can 
withstand temperatures ranging from 
+500° to -110° F. Because of their 
extraordinary properties, silicone 








parts have excellent resistance to 





weathering, oxidation, moisture, 





ozone, permanent compression set, 





and many chemicals and oils. 


SILICONE PARTS FABRICATED BY 
STALWART assure maximum per- 
formance and maintain their desir- 








able physical, chemical and dielectric 





properties under critical operating 





conditions. In many applications, they 
have replaced metal fabrications 






forced upon manufacturers by the 
limited thermal stability of organic 

















} 
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RUBBER PARTS FABRICATED BY STALWART 


rubbers. Silicone rubber parts now 
are used tor many difficult applico- 
tions . . . aircraft seals and instru- 
ments, marine equipment, trans- 
formers, internal combustion engines, 
motors, generators, chemical and 


electronic equipment, etc. 


EXPERIENCED STALWART ENGINEERS 
are prepared to mold, extrude, punch, 
machine-cut and mandrel-build pre- 
cision silicone rubber parts to meet 
individual as well as 
S.A.E. and A.S.T.M. 
specifications. 


Write today for 
CATALOG 51SR-1 for 
additional information. 


$12-SR 


Q 
Yra LWART RUBBER COMPANY 


200 NORTHFIELD ROAD 





BEDFORD, OHIO 
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Simplify your speed-changing — 
methods with 
Reeves Vari-Speed Motodrive 





® 


turn of 
“ i . 
handwheel a. fe ea VW & 


Ws _~  @ 7 
/ lia ee if ' a | 


a . Ques 
a= | 
' = measuring lengths and deflections t 
. 0.001 in. is available. 
Adaptable for both general purpos« 
eeeeeeeeee » ' | and high quantity production testing 
i, the speed of testing varies from 250 
to 500 tests per hour. Springs with 
diameters up to 2 in. and lengths up to 
10 in. can be tested. 


here 




















delivers any 





output speed 





The Carlson Co., 
277 Broadway, New York 7, N. Y. 





here 














Ball Bearing Idler Rollers 


Crown faced idler rollers with pre- 
cision-type radial and thrust ball bear- 
ings are — by felt and metallic 








A complete, variable speed power plant in one, 














seals and can be lubricated through 
compact package that releases the full profit gl ele pM ght ggg Page: 
potential of every machine...every operator ‘can be mounted in horizontal or ver- 





tical position or at any angie for use 
with light weight power conveyors and 
various types of industrial equipment 
Available in 2§ in. and 4} in. di- 

| ameter, with widths to specifications. 


Samuel Olson Mfg. Co., Inc., 
2418 Bloomingdale Ave., Chicago 47, Ill. 





REEVES Vari-Speed Motodrive incorpo- 
rates (A) REEVES speed-changing mecha- 
nism, (B) any standard, constant-speed 
motor, and (C) gear reducer in a single, 
space-saving unit easily applied to any 
machine. Turn of handwheel or touch of 
button delivers any desired speed—instantly, accurately, posi- 






























































tively—without stopping the machine. Widens machine work Reducing Regulator and 

range; increases rate and quality of production; and utilizes Pressure Gauge for 

highest skill of operator. Specify REEVES Vari-Speed Motodrives Compressed Air 

for the machines you build or buy. Sizes to 25 hp; speed ratios ies : 

as great as 10 to 1. Send for free catalog to Dept. K-20. : A combination reducing regulating 

valve and pressure gage for all com- 

REEVES PULLEY COMPANY + COLUMBUS, INDIANA pressed air purposes is furnished in 
Recognized leader in the specialized field of variable speed control four sizes: 3, 3, i, and 3 in. Pipe size 








connections. The valve is provided 
with a special metal bracket, and two 
vibration dampeners are furnished 
with each regulator and gage, thus 
eliminating shock and _ concussion 
| blows generated by the equipment. 
The regulating valve reduces the 












Variable Speed Drives 


for accurate speed control 
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let’em go with OF 
hardened ways, gibs, 
ball races, and Ampco 
bronze wear strips 


The ultimate success and accurate life of your 
machine depends to a large extent on the accuracy, 
and uniform high hardness of its ways, gibs, ball 
races or wear strips. OK parts are the finest. They 
are made of special tool steel welded to a backing 
of soft tough steel under 2500 tons pressure, then 
hardened to a Rockwell C-65-66 and ground to 
tolerances of = .00015 (both straight and parallel). 
They are available in all sizes and shapes, to meet 
your particular requirements. 


OK wear strips are now available in welded 
Ampco bronze. Because of the OK’s special bi-metal 
method of welding, less bronze is required. These 
ways are ground to close tolerances thus reducing 
manufacturing and assembly time. 


Mail coupon below for comprehensive bulletins. 


Manufacturers for the Metal Working Industry of 
Slitter Knives, Shear Blades, Rotary Shear Knives, 
Hardened Spacers, Hardened Ways, Gibs, Ball Races, 
Bronze Ways, ond Wear Strips. 


" : - pt. 8 
onio KNIFE co., OF 
. h ° 
_—— Cincinnal 23, wi Bulletins on 
| | e send free © 
" Pleas t 
3 | OK woy* gids. ° 
NAME 
COMPANY 
ADDRESS 


city 


THE @uio EEnire co. 


c 


Tuweervnmwearttktge. Se et eS 
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New Parts and Materials 


IMPROVED APPEARANCE! 
BETTER PERFORMANCE! 


COSTS REDUCED 25%! 





. 


BEFORE: 
A WELDMENT 





shop air line (primary pressures) to 
NOW: the lower desired mos ft pressures 
(max 150 Ib) automatically, thus 
maintaining such pressures with thc 
minimum attention. 

This pressure gage records at all 
times the primary pressure used or 
wanted on the piece of equipment at 
the point of operation and can be fur- 
nished with or without pressure gage. 
The reducing regulating valve is also 
furnished with a stop nut or lock nut, 
to permit locking of the adjusting 
screw handle 












































= 












at D.jior Roger Mig. ¢ 
, 2824 13th Ave., Minneapolis 7, Minn. 


easons why 
another 


= 
COUPLER HOUSING switched to : 
Considered good as insulation for 
$ radio, television, and electronic com- 
a | ponents and wiring, a new clear liquid 





L 


Liquid Plastic in 
Pressurized Containers 








methacrylate plastic is now available 
‘ —_ in me containers, and is ap 
This warehouse trailer coupler housing is subjected to consider- plied as a spray. 
able stress and strain in handling materials for general factory Called Plastik 707, it is unaffected 
use. As a weldment, it not only used 40 inches of welding, slow- . by exposure to acids, alkalis, chemical 
ing down unit production, but lacked eye appeal. fumes, the sun, water or salt spray. 
After the switch to Unitcastings, production costs dropped Used on linoleum, or wood floors, it 
25°, trailer performance improved, a streamlined appearance seals the surface against staining and 
added more “saleability” to the product ... and with an eye to wear by providing a high gloss protec- 
future repeat orders, Unitcastings created better customer re- tive film that requires no scrubbing or 
lationships. To build quality into your own product, trust it to | waxing. It may also be used for the 
UNITCASTINGS—they’re better. | preservation of documents, maps, 


prints, shipping labels, photographs 
and paintings. 


The United Technical Labs 
Morristown, N. a 


U nM i T C A S T 465 Small Light Weight 


Transformers for Audio Use 


Waa 
QUALITY STEEL CASTINGS = A line of hermetic sealed transform- 


ers covers the entire range of audio 


a ce See requirements for sub-miniature equip- 
steel” answer for your gests problem. Our sug- ment and include input, interstage and 








gestions while your product is in the design stage : 
~— y conpuses Crecente, tone of call to» output transformers, as well as a 
ay. nitcast fporation, ee. sting v 
; Toledo 9. Ohio. In Canada: Canadian-Unitcast reackor. — 
Steel, Ltd., Sherbrooke, Quebec. The overall case dimensions of these 








units are only 4 x 44 x $$ in. which 


UNITCASTINGS ARE FOUNDRY ENGINEERED is said to be roughly half the volume 





Product Engineering —- December, 1952 


— « 


a NEW use for 
. 
tM stampings —yocvscennm 
and designers ‘of new 
products recognize 
T & W's ability to - 
produce stampings for 
"light weight, strength 


and economy. 


gage. 
also 
nut, 
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SALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, DETROIT, INDIANAPOLIS, CLEVELAND 
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CAN SAVE YOU TWO HOURS! 


Shims stamped from 
LAMINUM® Ioeok like 
solid metal but actually 
cre mode up of from 
3 to 63 loyers of .002 or 
.003 inch bross or steel. 


Adjusting bevel gear mesh with a 
laminated shim is a matter of two 
seconds to remove a lamination! 





The shim in this case is made of LAMINUM®, our ex- 
clusive material. It is a “solid” unit built up of 16 layers 
of .002 brass. It peels quickly and easily. Each shim re- 
moved adjusts the bevel gear position by two thousandths. 
















You save time by easier machining tolerances on the 
housing; you save time by eliminating pesky assembly 
machining; you save by not tying up a machine inter- 
mittently. IT’S EASIER! 


SEND FOR LITERATURE 





© LAMINATED © 


SHIM HEADQUARTERS SINCE 1913 





Check Our Stampings Division 


' Oo COMPANY, INC. Oo For Your Stamped Parts Requirements 


1412 UNION STREET 2 GLENBROOK, CONNECTICUT 
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of any miniature hermetics available 
today. Units weigh only 0.8 ounce 
This miniaturization is made possib] 
through the use of special nickel iron 
alloy laminations and fine wire wind 
ings on a nylon bobbin. Mounting is 
effected through a single threaded stud 
arrangement with case tabs 





United Transformer 
150 Varick St., New York 3, N.Y 
















Ball Valve for 
3,000 Psi Operation 


A new } in. ball valve recom- 
mended for working pressures up to 
3,000 psi. has a tight, positive shutoff 
provided by a stainless steel ball which 
closes into a machined, conical seat 
The ball, retained at the end of the 
stem, is free-rolling so that every clos- 
ing brings a new surface into contact 
with the valve seat. The long-stroke 


CLIN 
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SEE oem Saree + Papo. 


FLEXLOC Self-Lecking Mut 


Just what are 
these Flexloc nuts ? 


“They're nuts that lock and stay put 
on a bolt. Once you install them, you 


ilabli 
unce 


ssib] 


ee ee a ed 


iron 
ang or of time in maintenance. Let me shou 
stud ; pe & you just what I mean. This shuttle 
assembly is fastened together with 
FLExLoc Self-Locking Nuts. We 
haven’t had to put a wrench on ut 
since we installed it.” 


can forget them. They sure save a lot 


& 
sa 


re 


When nuts work loose, you're in 
real trouble. Machinery is often 
damaged and stopped. Production 
suffers, deliveries lag, and you lose 
money. But there’s a sure way to 
keep nuts where they belong. 
Specify and install FLExLoc Self 
Locking Nuts 


| 
i 
j 
« 
q 
4 
§ 
be 


FLEXLOc locknuts have higher 
tensile strength than most other 
locknuts. They’re not affected by 
temperatures to 550°F. And because 
their torque is controlled within such 
narrow limits, they have been used 
successfully on plastic studs 


Increased capacity now enables 
us to make quantity shipments of 
FLExLoc locknuts in a wide range 
of sizes. Write for literature, and 
samples. STANDARD PRESSED STEEL 
Co., Jenkintown 28, Pa. 


eT MO ee 


FLEXLOC LOCKNUT DIVISION 


f Poo Sonam” lem. Ae 


JENKINTOWN, PENNSYLVANIA 


, ee ee 
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ESTING ’ 
ccna S-€ stem and the packing gland are mad 


of stainless steel The packing is a 
preformed, graphited asbestos with a 
plastic binder and can be replaced 
without shutting off the line pressure 
or interrupting the process. Straight 
through and angle types are availabl 
with two and four connections. 
Applications are on meter mani 
folds, gage lines, seal chambers, blecd 
off connections, sampling connection 
and lubricator shutoffs, liquid, gas 
and steam 


ELECTRic CORD 


LINK~ BRONY. 


CASTING 
48. APPROX 









The Foxboro C Foxboro, Mas 





A NEW PHILIPS GAGE, type PHG-09, 
which covers a range of 8,000,000:1 
on a single meter from a single pick-up 
can be used to read vacuums from 0.50 
mm to 107 mm Hg. The all metal 
pick-up tube works on the glow dis- 
charge principle. In the tube, perma- 
nent magnets provide a field which 
lengthens the fmt paths into tight 
spirals that give high ionization per 
electron, with a cascade effect. Having 
no filament to burn out, the tube can 
be operated at full atmosphere without 
damage. In addition, the circuit is in- 
sensitive to fluctuations in line voltage 
Distillation Products Industries, Ridge 
Road West, Rochester 3, N. Y 



























A MULTIPLE TUBE PURGE METER tn a 
single integral unit is available in two, 


e ] four or six tube units. This plastic 
FOR CS ting Ol Se rotameter replaces a similar number of 
©) we single tube meters or bubblers for 


metering and regulating :mall flows of 
liquids or gases. All of the metering 


Westinghouse Electric Corp. recently required a part for use on tubes and piping connections are prec'- 
oil circuit breakers. Their rough blueprint called for a link composed sion-bored in a block of acrylic plastic, 
of three separate units which had not only to be machined, but eliminating packing glands and break- 


able glass tubes. The meter is available 
with either a common manifold inlet 


os , : for all the meterirg tubes or individual 
Atlantic's engineers suggested a design that resulted in a part snlete Rate of Gow adjustment is made 


cast in ONE PIECE from Atlantalloy #31 High Tensile Manganese with separate needle contro! valves for 

Bronze ... a dependable engineering material that is stronger than each tube. In addition, a standard 

many steels. This one piece casting eliminated the involved machininc, hezel Lie obtainable for flush — 

welding and finishing steps—and consequently afforded a substantial aw Brooks Rotameter Com- 
pany, Box 432, Lansdale, Pa 

saving over former costs. 


welded together. 








A NEW LOW VALUE MOLDED CAPACI- 
TOR, Type CAS, measures 43 in. long 
x 4 in. dia, and has been designed to 
obtain small values of capacitance with 
high Q for its range. At present it 
is being manufactured in standard val- 
ues from 0.22 mmf to 2.2 mmf, +20 
percent standard tolerance. Molded in 
thermosetting material, it is protected 


ape for ail applications requiring an in- 
(tf 4 Vad 7 ‘ sulated capacitor, particularly where 
CASTING and ENGIN E FRING CO RP. * small value capacitances are required. 


: International Resistance Co., 401 
> . * PRe 9- 4 . . ° 
721 Bloomfield Avenve Slitten, M4, acon: Va North Broad St., Philadelphia 8, Pa. 










Write for a copy of “Quality Precision 
Castings for Industry” today. This booklet 
shows how the plaster mold process cuts 
production costs and includes specifications 
on Atlantic's alloys. 
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Produc: 


Engineering 


*Cartridge Seal . . . pressure 
balanced . . . requiring 

only 25% more space 

than lip-type seals. 


For... 


Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 

































If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 


prove of great and immediate value to you. 


Write today for FREE illustrated Brochure, or 
send us your seal problem. 


G1Ts BRos.MEFG. Co. 





Gits Lubricating Devices, ie (is ip 
The Standard For Industry For Over 40 Years 


December 





1838 S$. Kilbourn Ave. + Chicago 23, 
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by Notional 


selected for Quality 
and Dependability 


Products bearing these familiar 
trademarks have all established 
enviable reputations for quality 
and dependability. 








These manufacturers continue to 








procure castings by National — 








one of the Nation’s Jargest founders. 




































































National's unparalleled experience in producing malleable, 


heat-treated malleable, and steel castings is at your disposal. 




















Sales offices and engineering facilities are located at all 








five strategically located plants. A-8346 











PLANTS LOCATED IN Sharon, Pa., Cleveland 6, Ohio, 
Indianapolis 6, Ind., Melrose Pork, Ill., and Chicago 50, Ill. 











A 16mm technicolor film. Narrated by 
Edwin C. Hill, this 27-minute film tells how 
malleable iron is made... tested... 

used . . . how its production economy, 
ductility, machinability, toughness 

will give you a better finished 


a 4 
product. Available Mic Ds 













































for group showings. 


MALLEABLE and STEEL CASTINGS. COMPANY 


foe Team.roetaton 
ame mousTey 
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MEETINGS 





December 10-13 


AUTOMOTIVE SERVICE INDUSTRIE 
SHow—Convention Hall, Atlant 
City, N. J. 

December 17. 

INSTITUTE OF THE AERONAUTICAI 

SCIENCES—Sixteenth Wright Brothers 


Lecture, U. S. Chamber of Commerce 
Building, Washington, D. C. 


January 12-15 


AMERICAN MANAGEMENT ASSOCIA- 
rloN—General Management Confer- 
ence, Hotel Statler, Los Angeles, Calif 
January 12-16 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS—Annual Meeting and Engi- 
neering Display, Sheraton-Cadillac 
Hotel, Detroit, Mich. 


January 19-22 


PLANT MAINTENANCE CONFER- 
ENCE AND SHOw—Public Auditorium, 
Cleveland, Ohio. 


January 23 


MALLEABLE FOUNDERS’ SOCIETY— 
General Meeting, Hotel Cleveland, 
Cleveland, Ohio. 


January 26-29 


AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS—An- 
nual Meeting, Conrad Hilton Hotel, 
Chicago, III. 


January 26-30 


INTERNATIONAL HEATING AND 
VENTILATING ExpositioN—Interna- 
tional Amphitheatre, Chicago, III. 
February 3 

AMERICAN ASSOCIATION OF TEX- 
TILE TECHNOLOGISts—Annual Con- 
vention and Exhibition, Hotel Statler, 
New York, N. Y. 

February 4-6 


WESTERN COMPUTER CONFER- 
ENCE—First Meeting, Hotel Statler, 
Los Angeles, Calif. 


March 16-20 


NATIONAL ASSOCIATION OF CORRO- 
SION ENGINEERS—1953 Conference 
and Exhibition, Sherman Hotel, Chi- 
cago, Ili. 


March 23-27 


AMERICAN SOCIETY FOR METALS— 
Western Metal Congress and Exposi- 
tion—Pan-Pacific Auditorium, Los An- 
gcl.s, Calif. 
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The Americnn Brass Company, Waterbury, Conn., reports 


Plant layout speeded 


with Kodagraph Autopositive Paper 





tT engiseering and drawing reproduction depart- standard whiteprint machine . . . processing in standard 
ments of The American Brass Company must keep photographic solutions. 
pace with the constant plant-layout demands of ten Then, the Autopositive intermediate — with dense pho- 
manufacturing divisions. And here's how Autopositive tographic black lines on a durable, evenly translucent 
Paper saves time and dollars in this work. base—is used to produce the desired number of prints. 
First, pajser cutouts of machines and equipment are These are sent to the branch involved to be studied and 
pasted in position on a whiteprint of the proposed layout. returned with comments. 
From this opaque pasteup, a positive reproduction on This procedure may be repeated half a dozen times 
Autopositive Paper is made directly. There's no negative until complete agreement is reached on the final layout. 
step, no darkroom handling with this revolutionary And every time revolutionary Autopositive Paper saves 
photographi« intermediate material. Just exposure in a time and dollars! 





Other important uses of Kodagraph Autopositive Paper at American Brass 





. . to reproduce ... to reclaim old, ... to speed print 
the blueprints and soiled. or worn draw- service to all depart- 
direct-process prints ‘ = : ings Autopositive ments Autopositive 
which the various di- = Paper intensifies line reproduces produc- 
visions receive from hee details . drops out tion reports, parts 
vendors The Auto- ; smudges, creases 72 list d cuments ot 
positive intermedi- delivers intermedi- . every type And 
ates are then used oll ates which produce : ; opaque originals can 
produce any number — clean whiteprints hy pied as readily 
of shop prints. and blueprints as translucent ones. 





[K<edagraph /\utiepesitive Raper ss 
“THE BIG NEW PLUS” in engineering drawing reproduction ™ 


 Sraccerneeneains MAIL COUPON FOR FREE BOOKLET -~———————-—- 


Learn how Kadagraph Auto- a 
EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. > 


positive Paper is simplifying 
routines in theusands of con- 
cerns. Write teday for a free 
copy of “New Short Cuts and 
Savings” for ‘nteresting facts 


Gentlemen: Please send me a free copy of your new illustrated booklet, 
“New Short Cuts and Savings.” 


Name ee - a Pr wsitior - — 


and a revolutionary new prod- 
uct you should know. 


OO eeEEEeEeEeEeEeE ™ — 
eeeeyEEEE Zone —_ State_ — - a odlalk 


| 
| 
| 
| 
| 
| 
| 
about compant's you know... | eee 
| 
| 
| 
I 
| TRADE MARE 
| 

























= Available 


for the first time.+- 


‘ 
cientific schools and groups of 
designersengineers, metallurgists 
and technical societies can nou 
secure the free use of this full- 
color sound film, the first pro- 


prints, the film is a 37-minute 
tour of the modern plant of 


camera follows jobs from the 
blueprints on the project engi- 


production to show, finally, a 
few of the many important uses 
of Lebanon quality Steel Cast- 
Write for information on 
this exciting and educational film. 


LEBANON STEEL FOUNDRY 
Dept. C, Lebanon, Pa. 
In the Lebanon Valley 


slLEBANON 


ALLOY AND STEEL 


castings 





— — ~ ——— _—— 
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Ad Libbing by the Editor 


Late one alternoon the telephone 
bell rang. At the other end of the 
line Big Frank was telling me that I 
should have dinner with him that 
night. That is the way Big Frank did 
his inviting. He sounded very de 
pressed so I knew that somc<thing had 
happened. That night we had dinnc 
together 

All during th 
that there was something on Big 
Frank's mind that he wanted to say 
I also knew that if I waited long 
cnough he would tcll me. Obviously 
the main reason for his dinner invita 
tion was to get a load off his mind 
Finally as we were dawdling over the 
coffee, Big Frank looked at me with 
glowcring eyes and said, “He called 
me an ignorant wop.” 

This statement came like a bolt out 
of the sky. I didn’t even know whom 
Big Frank was talking about. I said, 
‘Who said that?” Big Frank an 
swered, “Charley” 

Then I knew everything that had 

occurred. There had long been hard 
feelings bctwecn Charley and Big 
Frank. Big Frank used to get Charley 
so angry that Charley would finally 
cnd up blustering and the reason, as I 
will explain, was simple enough. 
I could appreciate how Big Frank 
It. His was a powerful personality, 
a dominant one. He was in the habit 
of having men do what he told them 
to do and he had no patience with 
stupidity. His was a tremendously 
keen mind: He could figure out thc 
cause and effects. He could analyze th« 
reasons for human decisions and ac 
tions. He was an uncanny judge of 
people. Often he would tell me what 
I was thinking about even though 
what I was thinking was not related 
to the subject of our conversation 

However, it w:. true that Big Frank 
had a meager education. He left school 
before he was twelve. He could read 
but not rapidly. His addition was al- 
ways perfect but long and laborious 
Big Frank knew that and he recog- 
nized it. He worked hard to overcom¢ 
these handicaps. He had a tremendous 
thirst for knowledge and learned fast 
But his f*rmal education remained 
limited 
As I sat there looking at Big Frank 
I had to feel sorry for him. Here was 
a man in an enviable business position, 
possessed of wealth, a man who had 
many friends in spite of brusqueness 
and a man whose council was sought 


j 


meal I could sensc 
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astonishing 


POWER 


and other unique 
advantages with 


GAST rotary 
AIR 
MOTORS 


Model 
1AM 





Up to 
/6HP 
—only 
2'2" dia., 

weighs . 

p12 Ibs Model 8 AM 
Up to 4 H.P.— 
only 6'2” high 
(less muffler) 








Model 

4AM Model 2 AM 
Up to '& H.P.— 

Up to | H.P.— weighs approx. 

only 534” high 5a Ibs. 

(less muffler) 


FOR YOUR ORIGINAL EQUIP- 
MENT APPLICATIONS ... 


Gast rotary-vane Air Motors may 
solve tough problems on your 
product! They're lower in first 
cost, variable in speed, explosion- 
proof, quick starting, amazingly 
compact and light compared to 
electric motors. 


™ 





Four sizes available, reversible 
and non-reversible ball bearing 
types, several mounting styles, 
speeds to 12,000 RPM. Numerous 
accessories. ‘Air may be your 
Answer!" 


see our 


sweet § fue 
. a 


Write Gast, stating your 
specific problem or men- 
tion model that interests 
you. 





Original Equipment Menufacturers for 
Over 25 years 


LAST EY oma 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


tO THete # P (10 30 185) (TO 28 omcurs) 
GAST MANUFACTURING CORP, 199 Hinkley St, Benton Herber, Mich. 
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y many financiers. As I sat there 
oking at Frank and thinking about 
harley there came to mind an expres- 
ion that Big Frank might use the next 
ime he was put in the embarrassing 
position of being called an ignorant 
wop. So I s: id to him, “Mister, the 
yext time ansbody says anything like 
that to you je 00k him straight in 
the eye and cll him, ‘I want to tell 
you somethin,’." Then wait until all of 
the others ir the crowd are looking 
at you and waiting to hear what you 
have to say to him. When you have 
everybodies’ attention just say to the 
fellow, ‘Obv ously you are not sufh- 
ciently educated to be able to under- 
stand the difference between knowl- 
edge and inte ‘ligence. If you had some 
of the latter ou would not have made 
that remark.’ ’ 

Big Frank sat there staring at me, 
gradually soa cing in the significance of 
this statemert. Then his face became 
wreathed in « huge smile and he said, 
“George, wre that down, I want to 
memorize it. I don’t know whether 
Big Frank ever used that statement. 
I hope he never had the occasion to do 
so. But I de know that Frank mem- 
orized that sentence because many 
times he lawghingly quoted it back 
to me. 

One of tise human frailties is to 
judge others on what you have and 
they don't have. We fail to recognize 
the values ir others and we magnify 
our own. There is a tremendous differ- 
ence betweem education and _intelli- 
gence. Unfortunately, the two do not 
always go hand in hand. And of even 
greater misfertune is the fact that a 
person will be given university degrees 
and academic honors for what he 
knows but there are no equivalent hon- 
ors bestowec upon a person for his 
possession Gi intelligence. 

Another one of my friends, also a 
man of intelligence far above average, 
was Fred the general superintendent. 
Fred was quite a different man. He 
was not only a college graduate but he 
became a college professor. But his 
greatest ability was not as a teacher, 
not as an ecucator, but as a manager 
of men. He was one of those men who 
have the uncanny ability to make his 
subordinates like him and work for 
him. I have often noticed that men of 
that characier are men who possess a 
great deal of human understanding 

As an example of Fred’s handling 
of men, one day one of the boys in the 
pattern shor got his fingers tangled up 
in one of tine machines and lost two 
of them. A’ter several weeks absence 
from work, “he man came back. Natur- 
ally, he wanted the old job back again. 
The personnel manager had other 
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The Distinguished User list 
of HOOVER, Americas only 
BALL BEARING «wz 
Woned Raceways reads like 
a‘**WHO’S WHO of 
x 
temerican Tndustry" 


: 


| 
. 


= 


” 


. 


90% LONGER LIFE 
30% GREATER. LOAD 
AMAZING QUIETNESS 


The réristocrat Ry of Bearings 


HOOVER BALL AND BEARING CO. 
ANN ARBOR, MICHIGAN 
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SHENAN GD ape? 


CASTINGS 


HERE’S WHY... Shenango 
centrifugally cast parts offer 
many inherent advantages that 
can help you avoid trouble and 
save time and money. 

For example, due to the cen- 
trifugal casting action, you get a 
more uniform, pressure-dense 
metal, free from sand inclusions, 
blow holes and other often- 
hidden defects. You get higher 
strength, greater wear resistance, 


better elongation—longer lasting 


RED BRONZES 


MONEL METAL «+ NI-RESIST 


262 


MANGANESE BRONZES 








WITH SHENANGO 
CENTRIFUGALLY CAST PARTS 


parts, better able to withstand 
severe service of any kind. 

So if your plans call for sym- 
metrical shapes, anywhere from 
tiny bushings to huge rolls, fer- 
rous or non-ferrous, rough or 
finished, check with Shenango. 
Company after company finds it 
a good way to do a better job at 
lower cost. 


SHENANGO-PENN MOLD COMPANY 
Centrifuge! Castings Division 
Dover, Ohio 
Executive Offices: Pittsburgh, Pa 


ALUMINUM 
MEEHANITE METAL 
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ideas. According to the personnel m 
ager this fellow had proven that 
was a very careless individual, that 
was not to be trusted working with t 
dangerous machines in the patt 
shop and therefore they would give t! 
fellow the job of running the elevat 
in the No. 2 shop. That was the w 
the decision stood when superinten 
ent Fred heard about it. He immed 
ately called the personnel manager int 
his office and spoke to him. The co: 
versation ran something like this 

“Sam is back again. I understa: 
you are going to give him the job 
running the elevator over in No. 2.’ 

“That's right’, said the personn 
manager, ‘He has shown himself to | 
too careless to take a chance with his 
back in the pattern shop.” 

“Yes, that is one way of looking 
at it’, answered Fred, “But there | 
another angle to it. Sam has lost 
couple of fingers. Therefore the fin 
gers that he has left are much mor 
valuable to him. At least, that is how 
he undoubtedly feels about it. Another 
point is this, Sam is not only going to 
be extremely careful in the future but 
he is going to be a living example to 
the other boys in the pattern shop 
They will all know that Sam has two 
fingers missing and they will also 
know how that came about. If Sam 
wants to go back into the pattern shop, 
there is where he should go.” 

That was about the end of the con 
versation. Sam went back to the pat 
tern shop. He was a living example 
of what happens to careless men. The 
last I heard, Sam was still working in 
the pattern shop although by this time 
he is probably retired 

Of course, this does not mean that 
a manager should feel obligated to 
take another chance with a careless 
individual. The habitually careless 
man should be put in a job where he 
cannot harm himself or anybody else 
This applies not only to men who are 
physically careless but also to those 
who are mentally careless in making 
calculations. 

There is no harm in making mis- 
takes if we recognize them before it 
is too late. Many great accomplish- 
ments are achieved by trial and error. 
But such mistakes are not in the same 
class as careless mistakes. The latter 
are dangerous, because they are hid 
den. Their existence is not known and 
therefore they might cause great harm 

You never know what it is that you 
don’t know. That also applies to er 
rors. If we know the error exists, 
we can take steps to correct it or com- 
pensate for it. But the careless mis- 
takes are usually hidden until they 
come out of their hibernation to do 
their dirty work. G. F_N. 


oO 
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ENGINEERING 


ABSTRACTS 





Designing Magnesium 
Castings and Forgings 


Abstracted from “Designing Magnesium 
Castings and Forgings” by George L. 
Moore, Chief Design Engineer, Cleveland 
Development Div., Aluminum Co. of 
America, Modern Metals, September 1952. 


DESIGNERS HAVE THREE PRINCIPAL 
RESPONSIBILITIES that influence the 
serviceability of magnesium alloy cast- 
ings and forgings. These are: Choice 
of the manufacturing process; alloy 
and its heat treatment, if any; and di- 
mensional details of the design. 


Choice of Process 


The designer determines which 
manufacturing process is best—forg- 
ing, sand casting, permanent or semi- 
permanent-mold casting, plaster proc- 
ess casting, or die casting. If the 
problem is one of rigidity, the process 
that will allow the largest moment of 
inertia with a given weight should be 
chosen. If the problem is impact, usu- 
ally a forging is most attractive. And 
if strength in bending is a require 
ment, a casting may be superior be 
cause the metal may often be used 
more efficiently. If the problem is 
pure tension or compression, forging 
may be the answer. 

Too often a manufacturing process 
is chosen on the basis of mechanical 
properties secured from test specimens, 
without adequate consideration of the 
probable design problems which will 
establish the most efficient use of the 
metal. It should not be assumed that 
a forging cannot be satisfactorily re- 
placed by a casting having comparable 
weight. One of the advantages of a 
casting is that metal can be most efh- 
ciently placed. 

On the other hand, it is often more 
economical to use a forging if the 
higher mechanical properties can be 
efhciently used. For example, a forg- 
ing may cost $1.50 per lb, whereas the 
casting may cost $.75 per lb. If the 
allowable design stress factor for the 
cast design is 5,000 psi, whereas for 
the forging it is 10,000 psi, it would 
be no more costly to use the forging 

(In this comparison, it is assumed 
that the equipment costs are not a 
factor, but rather the cost to save a 
pound of weight. Where equipment 
costs are important, a sand casting can 
usually be . renee to take the place 
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“YEARS OF LIFE IN TOUGHEST 
FOUNDRY SERVICE” 


.. . Say Whiting Engineers of Star-Kimble Gear-Brakemotors 


T Whiting Skip Charger shown in the photo works two shifts a 
ay, handling heavy charges of metal, coke and stone for the 
cupola. The Skip Charger must stop the load accurately and hold it 
positively. Equipment is subjected to intense heat and heavy con- 


centrations of dirt in the air. 


For tough service like that, Whiting powers its equipment with 
Star-Kimble Gear-Brakemotors, which have proved their ability to 
give years of service with little need for maintenance attention. The 
quick-acting, positive brake requires little or no adjustment; the 
motor and speed reducer provide a high factor of safety for heavy 
overloads. AND . . . motor, brake and speed reducer are a single, 
compact, well-protected unit. 


Fer information on Star-Kimble Brakemotors, with or with- 
eovt the speed-reducing feature, write for Bulletin B-501-A. 


-KIMBLE 


MOTOR DIVISION 
EHLE PRINTING PRESS AND MFG. CO. 
Bloomfield Avenve Bloomfield, New Jersey 
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COLD HEADED— 
ROLL THREADED 


SPECIAL 
FASTENERS 

and SMALL PARTS 
are BETTER 


A greoter voriety of fasteners and 
yro"" parts that can be made faster, 
stronger and more economically by 
Pheoll s cold heading and roll thread 
ing methods. Cold working of wire 
stock often surpasses turning, casting, 
stomping, drawing or molding 


L MATERIA T 

Cold-heading results in much 
less scrap than in metal cutting 
operations, in fact in the pro 
duction of most cold-headed 
parts there is little or no « rap 


LOWER PRODUCTION COST ? 


due to high production rate 


entirely auto 
matic, is not affected by opera 
tor skill, strength or fatigue 


Cold heading 


- 
LOWER DIE COST... Cold. 7 


heading dies cost less, even on 
more mtricate sections, than 





for any other forming operations 


d 

INCREASED TENSILE 7 

STRENGTH Improved phy 

sical properties are imparted to j 

all metallic fasteners by cold 

working of 
~ 2 


GREATER TOUGHNESS and 7 


FATIGUE RESISTANCE... . be- = 
cause grain flow of material is = 


= 
compacted and directed to fol 
low contour of piece. A ] 
UNIFORMLY HIGH QUALITY 7 © 


PARTS assured because 
cold working requires materials 
free from structural defects 











Single or multiple secondary operations can be per- 


formed on cold headed parts to produce specic! 
choracteristics required to fit the port for its par 
ticular application. Such operations include drilling, 
tapoing, milling, shoving, flattening, notching, flong 
ing, trimming, bending, off-setting, slotting, futing 
swaging, knurling, poirting, heat treating, plating 
and finishing—oll in Pheoll's modern pliant 





PHEOLL PROFIT PRODUCING FASTENERS 
Thread Cutting Screws 
Tapping Screws 

Head Screws Cop Screws 
Sems Threaded Rods 


PHEOLL “a 


Machine Screws 
Phillips Recessed 
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of a forging, with a resulting sacrifice 
in weight saving.) 

The choice of casting process de- 
pends upon the number of castings 
required, production equipment costs, 
and the amount of machine work. 
Sand castings require the most machin- 
ing and usually require the smallest 
equipment charges. Die castings re- 
quire a minimum amount of machine 
work, but equipment costs are usually 
the greatest. The equipment costs 
for permanent-mold, semi-permanent- 
mold, and plaster castings usually fall 
between those for sand castings and 
die castings. 


Alloy and Heat Treatment 


Maximum elongation and resistancc 
to impact can usually be secured in 
magnesium castings by a solution heat 
treatment. Since most alloys which 
have received a solution treatment will 
age-harden at room temperature or 
slightly higher, it is important that the 
operating temperature be known, as 
any aging will reduce elongation and 
increase yield and tensile properties 

Operating conditions above room 
temperature can radically change the 
properties of an improperly heat 
treated alloy. For example, cast or 
forged parts may be given a 20 hr arti- 
fic ‘al aging treatment at 350 F follow- 
ing the solution treatment. But aftet 
prolonged service, the temperature to 
which the part has been subjected may 
produce sufficient additional aging to 
further increase yield strength and per- 
haps decrease elongation. Prolonged 
xposure to elevated temperatures will 
result in “over aging”, with a loss in 
ield strength 

If distortion difficulties arise during 
machining, it may be necessary to us¢ 
i stabilizing or strain relief treatment 
it some point in the machining opera 
tion. Such an operation will aimost 
ilways change the heat treated proper 
tics. It would be more economical to 
have the forgings or castings properly 
stabilized initially, even at a sacrifice 
n physical properties 

Choice of alloy based on casting or 
forging characteristics cannot be over 
mphasized. Stress calculations, stress 
oar, strain gages and other tools will 
of little value if the alloy will not 

roduce a satisfactory part; i.¢., one 
vhich meets a recognized standard of 
juality and can be regularly produced 
n the foundry or forge shop with a 
ninimum number of rejects 

From the standpoint of design, ribs 
ire correctly used only to improve sec- 
tion modulus or to serve as stiffeners 
ind reinforcing members. When thin 
ribs are used to give added strength 
to a part, stresses causing rib failure 


PUMPS 


eh Se menene bee 
LUBRICANTS, AND 
ABRASIVE LIQUIDS 


PUMPS 


POSITIVE DISPLACEMENT 
AND 
IMPELLER TYPES 


~ PUMPS 


C., STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


DEPENDABLE 
ECONOMICAL, EFFICIENT 


% 


STANDARD OR SPECIAL, 
FOR EVERY MACHINE TOOL 
AND INDUSTRYVA4L USE 


& MANUFACTURING CO., INC. 


17664 JOHN @ §7T868T 
Oerreoi?T 3 “MICHIGAN 
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iy be transferred to the ribs from 
her sections of the part. For ex- 
imple, in an effort to save weight, deep 
in ribs are frequently designed into 
1¢ boss and w al as shown in Fig. 1 



































FIG. 1—Deecp, thin ribs as shown above 
should be avoided 


As a result, certain foundry prob 
fems such as *endency for ies, 
and cracking wf rib edges may cause 
failure of rivs in service. In the case 
of forgings, the thin ribs may be diffi- 
cult to fill aad may be too highly 
stressed in service. High thin ribs are 
not generally accepted, except in die 
castings where an adequte number of 
thin ribs may »e superior to thick ribs 
because of improved casting sound- 
ness. Even then, the ribs must not b: 
highly stressez in tension. Almost al 
ways improve: service will result by 
using a see flat edge rib, as illus 
trated in Fig. 2. 

In this example, design is improved 
materially by adequate blending, 
broader ribs, and reduction in rib 






































FIG. 2—A broad, flat rib is easier to pro- 
duce and will give better service 
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THE 
NEW 





ADEL 


FLOW CONTROL VALVE 
FOR VERSATILITY 


Adjustable from completely 
shut off position to 25 
G.P.M. maximum flow. 
Will maintain constant fluid 
flow and constant machine 
feed over a wide range ot 
pressures and feed resist- 
mces 

The diagrams show but two 
of innumerable circuits and 
systems where this versatile 
and better valve can be 
used to advantage. 
Diagram illustrates typical 
circuit showing control of 
cylinder 





VAL. 





[ax ae Diagram illustrates typical 
circuit showing control of 
hydrauli: motor. 

8 model variations are avail- 
7 able—%x in. Pipe Size—1, 2, 
Aa! Flow ¢ 4&6 G.P.M. Flow Max 
ERE AL % in. Pipe Size—10, 15, 20 
& 25 G.P.M. Flow Max. 
CHARACTERISTICS 


1. Valve is compensated type which maintains substantially a con- 
stant flow regardless of variation in inlet and outlet pressure 
Maximum recommended inlet pressure 1500 P.S.1 


3. Maximum recommended outlet pressure equais inlet pressure 
minus 100 P.S.I. 


4. No drain line required. 


5. Wide range of control lever rotation (270°) permits extremely 
accurate flow settings. 


A FEW SELECT TERRITORIES ARE STILL AVAILABLE TO PROGRESSIVE DISTRIBUTORS OF HYDRAULIC 
EQUIPMENT. INQUIRIES INVITED. 









For complete engi 
neering specifications 
and counsel, Address 
Apet Division— 
GENERAL METALS 
CORPORATION, 10767 
Van Owen Street 
Burbank, California 


OF GENERAL 
ORATION - Burbank, Calif. 





DISTRIBUTORS: AIR & HYDRAULIC CO.. NEW HAVEN, CONN. © RUSS CHAMBERLIN COMPANY, PORTLAND, 
OREGON * J. BOYD COATES, PHILADELPHIA, PA. © FRANK T. DONNELLY COMPANY, PITTSBURGH, PA. 
HASKEL ENGINEERING & SUPPLY CO. SAN FRANCISCO, CALIF. © HASKEL ENGINEERING & SUPPLY CO. 
GLENDALE, CALF, © HYDRAUUC BRAKE SUPPLY CO. PHOENIX, ARIZ. © LINCOLN SUPPLY CO. PROVIDENCE, 
R. & © SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO © H. F. SODERUNG CO. 
SEATTLE, WASH. © ROBERT TAYLOR & SONS, SALT LAKE CITY, UTAH © WYATT SALES COMPANY, CLEVELAND, 
OHI © CORBY SUPPLY COMPANY, ST. LOUIS, MO. © INDUSTRIAL AIR & HYDRAUUC EQUIPMENT CO. 
DETROIT, MICH. © HYDRAQUIP CORPORATION, HOUSTON, TEX. 
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MADE TO 


YOUR ORDER r 
















With broad experience in com- 












pounding natural rubber and all synthetic 








polymers, ACUSHNET specializes in custom-engi- 














neered ‘precision’ molded rubber parts made exact to 









specifications. None ore stocked. 








lf molded rubber parts are to 













perform a service vital to the 





efficiency, longevity and reputa- 





tion of your products, discuss your 





requirements direct with our engi- 






neers. Their collective, specialized 









knowledge of mold design, modern 






compounding techniques and pro- 











duction efficiencies, can be applied 





to your problems with effective, 









economical results. Especially valu- 


able is this knowledge when ap- 











plied in the initial stages of your 





design. 





Send for your copy of the widely used “ Acushnet 





Rubber Handbook", a comprehensive, practical 








rubber dota reference. Please make request on 


PROCESS COMPANY your company letterhead. 











Address all communications to 768 Belleville Ave., New Bedford, Mass. 
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height. Properly designed ribs is 

prove the strength of a casting on 

when the design lends itself to the u: 
of ribs, and when they are so propo: 
tioned that relatively low stresses wil 
be carried through them. The add 

tion of beads to the outer edges wil 
reduce fiber stresses and improv: 
strength. If practical, castings should 
be designed so that the ribs are molded 
in the bottom part of the mold. 

It is almost impossible to design for 
an even distribution of metal which 
will allow walls and ribs to carry pro 
portionate tension loads. Broad, wid: 
ribs which will carry the entire load 
are desirable where rigidity is required 
Where tensile strength alone is the 
object, a wall without ribs is best if 
the load is distributed uniformly into 
the wall. A study of the bearing sup- 
ports of any well designed aircraft 
engine will illustrate highly desirable 
construction. 

Fig. 3 illustrates the most satisfac- 
tory methods of joining walls to obtain 
improved foundry characteristics and 
more uniform stress distribution. The 
details of the heavy rib shown illus- 
trates a satisfactory method of improv- 
ing design from a stress standpoint. 
Such designs also will help eliminate 
cracked ribs and mis-runs when the 
part is cast. 

The designing of flanges and bosses 
into the walls of a casting is shown in 
Fig. 4. Blending of heavy bosses into 
thin casting walls or forgings provides 
improved casting and forging charac- 
teristics, and lessens stress concentra- 
tion. These methods of blending metal 
around bolt bosses, and recommenda- 
tions for flange and bolt hole propor- 
tions, conform with foundry and forg- 

‘ing practices that will produce quality 





pan 
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Blend 


Preferred form of rib 











FIG. 3—The most satisfactory methods of 
joining walls to get good foundry char- 
acteristics and uniform stress distribution. 
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ASSEN'BLE AND INSPECT 


UNDER MAGNIFICATION 


in one operation... 


This starser switch for a refrigerator motor pre- 
sents a tough assembly and inspection problem. 
The spriags must be accurately bent and ad- 
justed by hand—tolerances are close. 

With the Kodak Contour Projector the whole 
operation—bending and checking—may be 
done at zhe same time and under the magnifi- 
cation that’s most convenient. 

Since the Kodak Contour Projector has pro- 
visions for surface illumination from the same 
lens that picks up the image, every detail of the 
switch iy shown on the screen. A 45° mirror 
permits she part to be mounted flat for easy ac- 
cessibilixy. Both to adjust the part and check 
tolerances, the operator simply compares the 
magnificd image with a chart-gage laid on the 
bright sureen. 

Whether your interest is in large parts or small 


the K‘)DAK CONTOUR PROJECTOR 


Optie#! A new sound movie shows how to simplify complex inspection prob 


Gag"! lems. We'll tell you how to get it for a showing. 




























parts, simple parts or complex parts with many 
dimensions, a Kodak Contour Projector will do 


the job quickly, completely, and accurately. The 
operator can work in a lighted room unham- 
pered by hoods or curtains. And little training 
is required to get the work out in a hurry. 

For rapid, routine inspection and adjustment 
work, the economical, stripped-down Kodak 
Contour Projector, Model 3, will meet your re- 
quirements. For toolroom measurement, the 
versatile Model 2A is what you need. In your 
area there is an experienced field engineer who 
will be glad to discuss your own particular 
problems. You can get in touch with him by 
writing Eastman Kodak Company, Industrial 
Optical Sales Division, Rochester 4, N. Y. 
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Near you there is a Briggs & Stratton service organization - 
ready to tune up, repair, 
or even rebuild your Briggs & Stratton engines with original 


factory trained and supervised - 


Briggs & Stratton parts. 


If your Briggs & Stratton engines are not busy during these 


winter months, now is the ideal 
time to have them serviced — to 
insure continued peak perform- 
ance for busy periods ahead. 

Only Briggs & Stratton main- 
tains such complete world-wide 
authorized service facilities a 
big “plus” that you get only when 
you specify Briggs & Stratton en- 
gines on the gasoline powered 
equipment you buy. 

Briggs & Stratton Corporation, 
Milwaukee 1, Wisconsin, U. S. A. 


In the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment 
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SERVICE 


THE GREATEST SERVICE ORGANIZATION 
OF ITS KIND IN THE WORLD... 
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Recommended fiange and bolt hole proportions 





FIG. 4—Some recommended principles in 
the design of flanges and bosses into the 
walls of a casting. 


parts. Necessary draft requirements 
for the process must be incorporated 


Fatigue Resistance 


When designing magnesium cast 
ings to resist fatigue, a design factor 
equal to 40 to 50 percent of the recog 
nized endurance limit of individually 
cast test specimens will usually suffice. 
If the expected service requirement is 
less than 500,000,000 cycles, fatigue 
strength should be determined for the 
expected number of cycles 

The design factor will also depend 
on nature of service—whether failure 
involves personal safety, whether part 
is expendable, etc. Knowing the lif 
expectancy of a part and nature of 
s¢rvice, and choosing the design factor 
accordingly will produce the lightest 


possible part 


The stress concentration factor 
should be given careful consideration. 
In a certain design, the calculated and 
actual stresses may closely approach 
each other—whereas the same part 
probably could have been Pred by 
use of thin ribs, sharp changes in sec- 
tions, sharp interior corners, or other 
forms of stress raisers which could 
easily double or triple the calculated 
stress. It is most difficult to establish 
the influence of these stress raisers, but 
they are to be avoided. 


Creep Factors 


Magnesium alloys serve well where 
a constant load on the part may pro- 
duce creep. While the character of 
creep is not completely understood, it 
is considered safe to use a design 
factor of 4 to 4 the yield strength of 
the alloy. 

Alloys best suited for applications 
where creep may be present (cooling 
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| These sturdy sign supports 
were made from 





ited 


. | “Pohapes 


Strong, attractive signs ust 1 by Cities Service 
have pedestal poles made from Bethlehem Cold 
Formed Shapes 

1d 


ai poles we col 


In making these pedes 
formed tapered channels from rugged 10-gage 
sheets, then machine-welded two 
together, forming the rectangular 
addition, we provide the base 


anchor bolts, and the base cover 


Poles for gasoline station signs are only one 
‘xample of the growing variety of parts and 
products made from Bethlehem Cold-Formed 


Shapes. Lately we've formed, and in some in 


stances fabricated, shapes for such diverse uses 


as floor trac ks radiant DpDasedoar 


| sections, 


storage racks, and hatch covers tor seagoing 
vessels. Manufacturers in widely separated helds 
often come up with ideas for new applications 

Bethlehem Cold-Formed Shapes are regular 
or irregular shapes formed cold from strip, sheet 


or plate steel. They are uniform in thickness, 


yy 2 wer = 


with a surface relatively free from scale. They 
have a high strength-to-weight rat We make 
brakes or rolls in all 


them on presses gaes 


from 5 to 24 


Perhaps there's a place for Bethlehem Cold 


i mm 4 fi. 


Formed Shapes in your business Why not talk 
it over with a Bethlehem engineer 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 
On the Pacific Coos! Bethlehem products are sold by 


Bethiehem Pacific Coast Stee! Corporation. Export 
Distributor: Bethlehem Steel Export oF poration 
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AVOID COSTLY 
SHUT-DOWNS! 


ines will last 
r machin Couplings 





ee? you 
longer with Thomas 








Distinctive Advantages of 
THOMAS FLEXIBLE COUPLINGS 

@ NO MAINTENANCE 

@ NO LUBRICATION 

@ NO BACKLASH 

@ NO WEARING PARTS 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
and angular misalignment 
as well as free end float. 





—= hy 
Thomas Couplings 
have a wide range 
of speeds, 
horsepower and 
shaft sizes, 
with new types 
Ovailable for extra 
high speed 
2pplications. 











THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT 


NO MAINTENANCE PROBLEMS 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 


Write for our new 
Engineering Catalog No. 51 


THOMAS FLEXIBLE 


COUPLING CO. | 
WARREN, PENNSYLVANIA. U.S.A. | 
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fans and other highly stressed rotating 


| Some ductility is particularly impor- 


and relief of stress concentration is 
possible. More simple and very highly 
| stressed castings should be made from 
| alloys having lower ductility, as duc- 
tility at operating temperatures ad- 
versely influences creep resistance. 





Rotating parts should be designed | 
| to burst at a rotating speed at least 


| twice the operating speed. While ro- 
| tating parts have been used as an ex: 
ample, it is possible to have creep as a 
result of any continuous load that 
| stresses the part above the creep 
| strength of the material. In most types 
of service, some sort of dynamic load- 


ing is present, in which case fatigue | 


life must be given primary considera- 
tion—creep becoming secondary. 
In the design of light metal parts 


subjected to impact loads, forgings | 


should at all times be singled out as 
the best product to use. It will usually 
be found that maximum weight saving 
at the lowest possible cost results when 
a forging is used, as the safe design 
stress factor may be as much as twice 
the factor used for castings. In many 
cases, however, it is impractical or 
impossible to use a forging, and a cast 
design must be prepared with prob- 
ably some sacrifice in weight saving. 
When a casting is designed for im- 
pact applications, a safety factor as 
high as 10 or 15 on the basis of sepa- 
rately cast test bar tensile properties 
may be required. The alloy should 


have good ductility that will not be re- | 


duced by service temperatures. 


Germanium Transistors 


Abstracted from Germanium Transistors, 
by Dr. John S. Saby, General Electric Re- 
view, 1952. 
A NEW FIELD OF ELECTRONICS is be- 
ing created by the transistor, a three- 
element control device that uses a 
small current to control a larger one. 
Unlike vacuum tubes, transistors re- 
quire no heated filament for their 
operation. They're extremely small in 
size and can operate effectively using 
power supply voltages as low as a few 
tenths of a volt. 

Transistors are composed of semi- 
conductors. Semiconductors are nei- 


ther good conductors nor good insula- | 
tors. The atomic bonds of germanium | 


atoms are easily broken by thermal 
agitation and some conduction occurs 
at room temperature. 


Of greater importance than temper- | 


parts) have the highest possible yield | 
strength coupled with a small but defi- | 
| nite elongation (3 percent maximum). | 


tant where the casting is complicated, | 





“Have Torrington 
make them, Tom! 
They have the 
know-how and the 
equipment to 
produce precision 
metal parts at a 
fraction of what we'd pay anywhere else.” 





When it comes to holding the lin 
on costs—and holding strict toler 
ances at the same time—it takes ex 
perience and facilities. For over Sf 
years, Torrington has been making 
precision metal parts. Production 
facilities include batteries of auto 
matic and semi-automatic machines 
—many of them Torrington-designed 
—and one of the finest heat-treating 
departments in the world. In addi 
tion, we have at our disposal the 





combined experience and facilities 
of all 11 plants of The Torrington 
Company. 


If you need precision metal parts, 


ask us for a quotation. Just send us 


a sample or blueprint and tell us 
how many you need. 


im Typical Torrington-Made Parts 








THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 


Makers of 
TORR! NEEDLE BEARINGS 
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° | SPEEDS UP PRODUCTION 
marion REDUCES COSTS 
INDUCTION SOLDERING UNIT 
MODEL PM1 IMPROVES QUALITY 


for soidering small metal parts 
and assemblies 





“S a A\S 


pm, 


"> 


oler 
$ ex 
or S6 
king 
tion 
tuto 
lines 


med 





ting 
ddi 
the 


ities The Miirion Model PM1 Induction Heating Units, pictured 
above, are n service at the Clyde, New York, plant of the General 
Electric Co:mpany 





rton 


Germaniiwzm diodes, diffused junction rectifiers and transistors are 
manufactured at the Clyde plant and the Model PM! Induction Heater 
plays an insportant role in a sub-assembly operation on the whisker 
d'>de line. A very small pellet of germanium metal is soldered to the 
end of a n»ckel pin and the Induction Heater is used to elevate the 
temperature: to the desired value 


This Marion low cost, low powered, portable Induction Soldering Unit (Model PM1) simplifies, 
improves and speeds up the production of magnet assemblies, relay armatures, connectors, 
capacitors, transformer cans, germanium diode assemblies and other parts and assemblies 
in the manufacture of electrical and electronic components. In addition, the Marion PM] 
Induction Soldering Unit has many applications in other fields such as jewelry, watches, toys, 
automotive parts, household fixtures, etc. Wherever the application of intense heat to small 
units is required chances are that it can be done better, faster and easier with this Marion Unit. 

The unit was originally designed and has been used successfully for many years by Marion 
in the true glass-to-metal sealing of Ruggedized and other hermetically sealed instruments. 





SPE c 1 ' i] c AT 1 o N s 
Power Supply: 1!5 volts, 60 cycles Power: 775 watts at full power output, 100 wotts standby. 
Size: 1534" x 21%)" « 15" The entire unit is rigidly assembled and mounted to prevent 
Mounting: Stondord relay rack cabinet orc-over and failure of components. It easily meets lotest 
Weight: 150 pounds F.C.C. requirements on radiation 





For further information write Marion Electrical Instrument Co., 415 Canal Street, Manchester, N.H., U.S.A. 


marion meters 
-R 


Reg. U.S. Pat. Of. 








MANUFACTURERS OF RUGGEDIZED, HERMETICALLY SEALED AND STANDARD PANEL INSTRUMENTS 
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ature effects is conduction caused 
impurities in germanium. Atoms w 
five valence electrons—such as ph 
phorous, arsenic, and antimony— 
enter the crystal-lattice in place 
germanium atoms. Here four of t 
five electrons will enter the interaton 
bonds, the fifth electron being bour 
by only the slight electric charge « 
the nucleus. At room temperatur 
thermal agitation is sufficient to fr 
these extra electrons so that they ca 
wander through the lattice and condu 
electricity. This is called N-type co: 
duction (N for negative). Becau 
they provide conduction electrons, t 
impurities are called donors 

On the other hand, atoms with on! 
three valence electrons—such as boron 
aluminum, gallium, and indium—car 
also enter the lattice. Around each ot 
these the structure will be locally ir 
complete, forming a trap for one mor 
electron. An electron from a nearby 
bond can then jump into this tray 
leaving a vacancy, or hole, behind 
Still another electron can migrate into 
the resulting vacancy, and so on wit! 
the process. By actual migration ot 
electrons, the hole effectively wanders 
about the lattice and in so doing con 
ducts electricity. This is called P-type 
conduction (P for positive) because 
the holes behave like positive charges 
(their appareat motion is in a direc 
tion opposite to that of the electrons) 
Impuritics that can trap electrons ar¢ 
illed acceptors. 


P-N Junction 


When conduction is principally by 
electrons, a semiconductor is called N 
type; when it’s principally by holes, it 
is called P type. However, N type and 
P type can and do occur in the sam« 
crystal. If they do, the junction be 
tween the N type and P type is called 
a P-N junction. 

A P-N junction Fig 1 has a rectifier 
property in that an electric current 
flows through it in one direction with 
ease—but only with great difficulty in 
the other direction. 

If the P region is made positive and 
the N region negative, holes and elec- 
trons are driven toward each other and 

















FIG. 1—P-N junction in germanium crys- 
tal is a rectifier. 
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combine, eac!: electron filling up one 
1ole. The voltzge need be only enough 
to keep this current going. This is the 
asy-flow, or forward, direction. If the 
P-type region i» rich in acceptors while 
the N-type region has relatively few 
donors (so that chere are few condu 
tion electrons’, most of the current 
crossing the juaction is in the form of 
holes injected nto the N-type region 

If we next sonnect the junction in 
the opposite, or invers polarity, the 
electrons and soles move away from 
each other. The region close to the 
junction has fs conduction electrons 
and holes remwved, thereby becoming 
an insulator. Such a region is called 
the barrier layer 

An inversely biased P-N junction 
however will conduct electricity in the 
inverse direction if carriers are intro- 
duced. One w y to do this is to heat 
the germanium so that bonds are ther- 
mally broken, supplying conduction 
electrons and jvoles. Another method 
is to shine ligh: on the P-N junction 
the light quanta releasing conduction 
electrons and holes 





Transistor Operation 


Increasing the current through the 
barrier layer ot a P-N junction can b 
accomplished by injecting carriers Fig 
2A through arother nearby P-N junc- 
tion. Here there are two P-type re- 
gions separatec by an N-type region, 
resulting in two P-N junctions ar- 
ranged back to back. If the right-hand 
junction, or collector, is biased with 
inverse polarity, then little current 
flows through the barrier region into 
the collector. At the same time, pass 
ing current through the lefthand junc- 
tion, or emitter, in the forward direc 
tion causes holes to be injected into the 
N-type base region. Some of them 
will recombine with the available elec 
trofis, but many will diffuse across the 
base region anc into the barrier layer 
The barrier lawer ceases to be an in- 
sulator, and current flows as the posi 
tive holes are attracted toward the 
negatively biased collector. A change 
in emitter current produces a change 
in the collector current 

A transistor of this type is called a 
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FIG, 2—Transisior comprises two adja- 
cent P-N junctioas, 
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-You’ll save with 


Arkwright Tracing Cloths are-made to help 


you do your best work more easily. 


Arkwright cloth saves time. There's never 
a pinhole, uneven yarn or other imperfection 


to slow you down. 


Arkwright cloth saves trouble. You can 
draw over erasures time and again and not 


have an ink line “feather”. 


Arkwright cloth saves money. If needed, 
you can get clean, ghost-free reproduction 


from a drawing years after you make 


it—years after paper or inferior cloth would 
have turned brittle and opaque with age. 


Wouldn't you like to see for yourself 


why Arkwright Tracing Cloth is best? 
Write for samples to Arkwright Finishing 
Co., Industrial Trust Bldg., Providence, R. I 








































AMERICA’S STANDARD FOR OVER 30 YEARS 
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Choose SMITHway V.H.S. motors for 


POWER TO SPARE 


SMITHway Vertical Hollow-shaft Motors have reserve power which 


enables them to carry sustained overloads without injurious overheat- 
ing. This is just one of the many reasons why they’re the choice of 
users in every category —private, corporate and municipal, where 
water supply must be dependable and delivery must be at lowest cost 
per gallon. For complete information, see nearest office or write for 
latest bulletins. 

OUTSTANDING FEATURES: Rugged cast iron frames and end bells. Weather proof, protected 
construction. Precision machined throughout. Moisture resistant insulation. Pressure cast, 
dynamically-balanced rotors. Dual-balanced ventilation. Sealed bearing enclosures. Easy to 


service. Many other features. Wide range of ratings from 1 to 500 H.P. SMITHway Motors also 
available in Solid Shaft Design over the same range. 


$715 SMITRway STREET, LOS AMGELES 22, CALIFORMIA + 1000 WEBSTER STREET, DAYTON 4, OHIO 
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P-N-P transistor because of the ord 
of the ingredients in its germaniu 
sandwich. The so-called N-P-N tra 
sistor works in an analogous mann 
as shown by Fig. 2B. Here you'll no 
that the bias polarities are revers« 
The N-P-N emitter injects electro: 
that travel through the P-type base an 
are collected by the positively bias 
collector. 


Junction vs Point Contact 


In both the junction and point-ty; 
transistors Fig. 3, the emitter inject 
holes into an N-type base; and 
both cases, holes are collected by 
negatively biased collector. The point 
contact transistor usually collects mor: 
holes than were emitted, however. It 
has a physical multiplying mechanism 
resulting in current amplification. Al 
though this sort of amplification is an 
advantage in switching-circuits, such 
as used in computers, it often leads to 
instability in amplifier circuits of the 
hearing-aid variety. At present, point 
contact devices are usable at higher 
frequencies than junction devices. 
They're noisier than the junction tran- 
sistor however, and are limited to uses 
requiring relatively small currents. 

High current gain can be achieved 
in a junction transistor if the current 
amplification factor alpha is close to 
unity, as shown in Fig. 4. The base 
current is small, and to apply the sig- 
nal to the transistor it is connected 
as shown. Characteristics of this tran- 
sistor (alpha is 0.95) are identical to 
those of Fig. 3. But by using the 
grounded-emitter connection shown, a 
current amplification of 19 is attained 





Point Contact 











FIG. 3—Comparison of two kinds of 
transistor operation. 
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FIG. 4—Junction transistor utilizes small 


Offices in Principal Cities. International Division, Milwaukee 1. base current. 
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— for Quality with Economy... 


EXTRUDED 





Industrial sidewall glazing, with extruded white translucent 
PLEXIGLAS, corruga‘ed to match standard industrial siding. 


Totally enclosed lighting fixtures with extruded clear and white 
translucent PLEXIGLAS semicylinders. 


(Prexictas extrusions illustrated are produced by Sandee Manufacturing 


Company, Chicago, Illinois.) 


Send for NEW Booklet 
Just published, this booklet shows the wide range 
of uses of PLexreLas molding and extrusion 
powders. Send today for your copy of 
Piexictas Motpinc PowDERS 


Prexictas is a trademark, Reg. US. Pat. Off and in other principal countries 
of the Western Hemisphere 


Continuous extrusion—using PLEXIGLAS 
extrusion-grade molding powder—can be a fast 
economical method of producing, at low cost, 


parts having uniform cross sections 


That’s why designers are specifying 

extruded PLexicas for automobile sun visors, 
signs, lighting fixtures, counter dividers in 
retail stores, display fixtures .. . and for 
glazing prefabricated buildings and 

industrial structures where window breakage 
is a problem. These are only a few of the 


many existing and potential applications 


Extrusion Grade PLExiGLas molding powder 
does more than insure efficient production. 
Extruded sections have excellent gloss and 
clarity or color, and the resistance to heat, 
weather, and breakage for which PLEXIGLAS 
acrylic plastic is noted. 


Automobile sun visor with extruded green PLEXIGLAS sections, 
ribbed on upper surfaces. 


CHEMICALS FOR INDUSTRY 








ROHM ¢ HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 























for the machines 








that shoot fons of concrete per hour 




















..-heart of the drive mechanism 


Shooting concrete, castable refractories, acoustical plastics 
and similar pre-mixed aggregates, in quantities up to 3 cubic 
yards per hour, is the tough kind of work that this Bondactor 
machine is cut out for. 
. and that calls for sturdiness throughout, especially the 
drive mechanism which bears the real brunt of running under 
continually heavy loads. Heart of the Bondactor’s drive is a 
Winsmith Vertical Type, Single Reduction, Worm Gear Speed 
Reducer, driven by an air motor at varying speeds depending 
on the desired rate of feed. 

Says Air Placement Equipment Co., manufacturer of Bond- 
actor: “We started using the Winsmith Reducer about 5 years 
ago, and because of continual satisfaction, it has been used 
exclusively on all Bondactor machines.” 

Like Bondactor, any equipment or machines requiring 
speed reduction stand to gain noteworthy advantages through 
the selection of Winsmith Speed Reducers. Fully standardized, 
thereby simplifying Gesign, installation and replacement prob- 
lems, the Winsmith line is the most complete within its range 
of 1/100 to 85 hp and 1.1:1 to 50,000: 1 reduction ratios. 


Request catalog 148 for details. 








WINSM: fH, INC. 
111 Eaton St. 
Springville (Erie County), N. Y 
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with the same voltage gain as 

If alpha is 0.99 the current amy 
tion becomes 99. Obviously, t 
values of alpha close to unity are 
sirable. 


Diffused Junction 


1 


Production of transistors always 


pends on the formation of P-N 
tions. In one new process two | 
junctions are created back to back 


opposite faces of a single crystal 
of germanium, resulting in a P-N 
or N-P-N sandwich comprising a 
fused junction transistor. : 
For many electronic applicaty 
such as the tiny pulses required 
transfer information within a 
ter, or the preliminary amplifi 
cuits of a radio, the useful si 
power may be of the order of mict 
watts. On the other hand, a vacu 
tube can’t effectively amplify unl 
it is consuming a few milliwatts fro 
its plate power supply. In additio 
from 20 milliwatts to several wat 
are required to heat its filaments. Y 
the junction transistor actually op 


pe I 
ates efficiently with a power sup} 
that provides only a few microamper 
of current at a few tenths of a volt 


literally a flea-power requirement! 
Reliability 


An electronic circuit originally 
good operating condition will remai 
usable only until the first part fails 
Ihe greater the number of parts, th 
shorter the interval between failures 
Reliability of the system as a whol« 
is therefore poorer than that of its 
individual components: and becomes 
progressively poorer as the number of 
components increases. 

Transistors are not limited to oper- 
ation at low power levels. Successful 
higher-powered operation at the audio 
frequencies is achieved with internal 
power dissipation of several watts. 
There's no theoretical upper limit to 
the power level that transistors can 
hope to reach, but there are practical 
considerations to contend with. 

One of these concerns the behavior 
of junctions it high temperatures, 
where the holes and electrons liber 
ated by thermal agitation cause larg 
currents to flow that aren’t subject to 


control by the emitter. This thermal 
leakage current in turn produces morc 
heat that must be removed. Power 


transistors must therefore be cooled 
and the effectiveness of the cooling 
system sets a practical limitation upon 
the upper limit of the power level. For 
example, a junction transistor that 
would safely dissipate one-half watt 
in the open air at room temperature 
could be operated at one watt is air- 
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These clever new Travel Jacks, made by The 
Winklemanr Co. Inc. of South Bend, Ind., weigh 
only 15 lbs. a pair, but they handle loads up to 


2000 Ibs. 


Their sturdiness and efficiency are remarkable. 
Because of smart designing, just four retaining 
rings on each Jack simplified their construction 
at great saving. 

These Travel Jacks eliminate costly equipment 
and costlier man hours in the handling of ma- 
terials just as retaining rings eliminate the costly, 
wasteful, former practise of cutting down large 


expensive, real metal, money and time. 


er example of 


—where inexpensive, artificial 


shoulders, (retaining rings) save 





shafts to make shoulders, and costlier man hours 
in assembly. 


Every product-metal, wooden or plastic—and 
every machine should be examined now to see 
where shoulders and collars can be redesigned 
to effect great savings by the use of steel retaining 
rings. 


Let us show you how they can do an efficient 
job for you on your shafts or in your housings. 


Write today for booklets on many types of 
National Retaining Rings. 


THE NATIONAL LOCK WASHER CO 
NEWARK 5, NEW JERSEY * MILWAUKEE 2, WISCONSIN, U. S. A. 


(9 wit} 
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HYDRAULIC DIVISION, Rockford, Illinois 
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cooled—and perhaps five watt 

ooled by running water. On = ( 

hand, if it were imbedded i 

block of plastic, it might ne - 

safely at approximately one half of 
open-air rating. It now becomes 

parent that the power transistor n 
be packaged in a form large enough 
dissipate its rated power—and the fir 
package may be much larger than 

ransistor itself. 


Frequency Response 


The junction transistor has full g 
at the audio frequencies but in 
present state of development can 
erate with usable gain as high as a { 
megacycles. Point-contact  transisto 
operate at frequencies approximat 
10 times as high, and operation abo 
59 megacycles is occasionally acco 
plished 

High-frequency response is a co 
plicated function of collector cana 
tance, transit times, and the diffusio 
process whereby minority carriers wa‘ 
der from emitter to collector. Tran 
tors are now opexating in a frequen 
range wiiere cach new increase in th 
top frequency opens new application 
It’s therefore understandable that high 
frequency effects occupy an impor 
tant position in the agenda for fu: 


ther research 







HAE Coatings 


Abstracted from “Getting the Most from 
HAE Coatings,” by M. Frager and H. A 
Evangelides, Chemical Engineers, Frank 
ford Arsenal, Philadelphia, Metal Pro 
gress, September 1952. 

[he HAE process clectrolytically 
produces on magnesium or magnesium 
alloy surfaces a nonmetallic coating 
typically one to two mils thick (0.001 
to 0.002 in.) that is both hard and 
very adherent. Its combination of 
properties, including freedom from 
porosity, resistance to heat, and chem 
ical inertness, warrants its considera 
tion where magnesium is selected for 
design purposes. 

It is unusual that a material as hard 
and refractory as this coating should, 
at the same time, be as tough and 
elastic as—for example—a highly 
plasticized vinyl resin plastic 

Magnesium has not been used more 
widely because of its susceptibility 
to damage by co-rosion. The HAE 
coating, because of the protection it 
provides will add_ significantly to 
the number of applications for this 
metal. 

The HAE process provides electro 
lytically a coating which, if unsealed 
enables wrought magnesium to with 
stand 20 percent salt spray exposures, 
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ithout any corrosion being visually 
tectable, as follows: 


Time to 
Alloy Failure | 
J—1 (6.5 percent Al, 0.15 | 
Mn, 0.95 Zn) 90 hr | 
FS—1 (3 percent Al, 0.20 
Mn, 1.0 Zn) 26 


M (1.20 percent Mn) Several | 


It is interesting to know that although 
there may be a few very small corro- 
sion spots present at the time of ini- 
tial failure, a continued exposure for 
several times the hours to failure does 
not increase their number. This indi- 
cates a certain amount of minimum 
porosity (some of which may be at- 
tributable to a lack of homogeneity in 
the surface of the magnesium) and 
also indicates the chemical inertness of 
the coating. 

In the evaluations conducted at the 
Pitman-Dunn Lebs., the salt spray is 
used as a criterion of porosity for inert 
or cathodic coatings and as a measure 
of the weight per unit area of anodic 
metallic coatings. No exact correla- 
tion should be made as to the expected 
outdoor weathering resistance. How- 
ever, since the coating functions pri- 
marily as a mechanical barrier, and the 
NaCl fog detects very fine porosity, 
there is good reason to expect long 
endurance for sealed HAE treated 
magnesium used in outdoor exposures. 

It is known that use of a suitable 

rust-preventive oil over phosphated 
steel represents a sort of synergetic 
action. That is, the resistance to cor- 
rosion of steel which has been phos- 
phated and oiled is far greater than 
of the expected mathematical total of 
steel that has been phosphated and 
steel that has been with a rust pre- 
ventative. So, too, with the HAE 
process for magnesium. This surface 
protection, plus a suitable wax seal, 
will withstand and has withstood a salt 
spray exposure of more than 13,000 
hr. Similarly, instead of wax, zinc 
chromate pritaer or a phenolic finish 
over the HAE surface will give excel- 
lent results. For those applications 
where protected magnesium may 
used in gears, a high degree of corro- 
sion resistance exists because of the 
sealing action of the lubricant at the 
few pores in the coating. In addition, 
silicone greases have been used success- 
fully. With all of these methods, the 
effective work of sealing magnesium 
is done by minute amounts of sealant 
which close those few pores remain- 
ing in the HAE coating at the end of 
the process. 

Dielectric strength of the coating at 
60 cycles is about 550 v, with a coating 
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VU TIV UY CASTINGS 


CUT PARTS COSTS 57% 
on the FOLEY SAW FILER 
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When you buy Twin City Die Castings, you 
get a sincere and willing effort to lower your 
manufacturing costs and strengthen your profit 
picture. Here’s an example of how ‘Twin City 
puts promise into practice 


THIS WAS THE JOB: 


Produce dies and cast a new hand wheel and rocker 
arms for America’s largest selling Saw Filer, manu 

factured by Foley Manufacturing Company. Effect 
simplicity and universality into the hand wheel 

Cast rocker arms with cored holes to accommodate 
pins and set screws 


THIS WAS TWIN CITY'S ANSWER: 


Die castings replaced ma. hined bronze sand cast 
ings. Unit costs were cut we than 50 Design 
eliminated a third wheel, simplified operation 
Threaded steel inserts, cast in place, provide un 


beatable wearing qu ilities. New rocker arms great- 
ly simplified assembly 


HERE'S WHAT THIS CAN MEAN TO YOU: 
[win City’s experience, plus its ability and willing- 
ness to work with your engineers to cut your costs 
and give you top die casting value, can help you 
show new profits on the products you sell Oldest 
die casters in the upper Midwest, Twin City offers 
a dependable history of service and technical 
excellence 
Write for the facts or send sample or blueprint 
Let Twin City demonstrate its » e plus to yeu 
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Coolers a Chillers 


(IN ANY SHAPE OR METAL) 


for heating or cooling —WATER—HYDRAULIC OIL, LUBRICATING 
OILS — COOLANTS — CUTTING OILS — OTHER LIQUIDS 






COME TO TACO... 
WE'RE EXPERTS- 


IN MAKING SHELL AND TUBE 
HEAT EXCHANGERS IN 


Y SHAPE 
ANY METAL OR ANY 






Whenever the product you're designing or manufacturing 
requires a shell and tube heat exchanger, discuss your 

space limitations and design requirements with Taco. You 
can be sure our solution will save you space, time and a 

lot of engineering headaches. We've been helping 
manufacturers who need special heat exchangers of different 
metals for many years. 


Here are Two Examples of Special Taco Heat Exchangers 
Designed to Meet a Space and Capacity Problem 


TACO HEATERS INCORPORATED @ 137 SOUTH STREET, PROVIDENCE 3, R. 
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thickness of no more than 2 mils. Thi 
insulation value indicates a highly non 
conductive and impermeable coating 
Since the insulating quality is so high 
it obviously should serve as an effec 
tive means of preventing galvani 
coupling action, the bane of mag 
nesium structures assembled with 
other metals. However, there are defi 
nite precautions whic h must be ob 
served in using magnesium coupled to 
another metal. These precautions ai 
based on the fact that the hard, brittle 
nature of the coating, regardless of its 
impermeability requires proper tech 
niques for effective assembly 

The magnesium to be HAE treated 
should be in its final form and fully 
machined ; that is, not require any op 
eration which will bend or deform it 
Nor should the metal be cut, drilled or 
ground after the coating has been ap 
plied. If the magnesium has been 
stamped, feathered portions should bi 
deburred so that the coating is not 
applied unnecessarily to fragments of 
magnesium which may break off read 
ily and expose bear metal. The pre 
ferred sequence for the cleaning of 
castings is to sand-blast the surface of 
investment materials and then ma 
chine prior to the HAE treatment 
This is better than submitting a ma 
chined casting to sand-blasting, a pro 


| cedure likely to damage finished sur 
| faces. No prior chemical treatment 
| should be applied to castings 


Since the coating is relatively im 
permeable, any break in it will pro 
duce more intensified corrosion at the 
damaged area than if no coating at all 
were on the magnesium. For this rea 
son it is definitely a poor practice to 
have HAE treated magnesium sheets 
drilled and riveted. 

Ferrous metals and copper-bearine 
alloys used with magnesium should b« 
cadmium plated or zinc plated, and 
the plating chromized and organically 
finished to minimize the amount of 
cathodic metal exposed in a coupl 
with magnesium. 

A good paint system for the HAF 
coating consists of one coat of the 
3-201 primer and one or more ton 
coats of JAN-E-480, Type I. The 
prime coat should be applied to 
thickness of 0.4 to 0.7 mil, the top 
coats to a thickness of 0.7 to 1.2 mil 
The excellent appearance of scribed 


| Specimens so prepared and exposed in 
the salt spray for 2,000 hr gave no 


reason to believe that the exposure 
could not be repeated for an equal 
length of time without failure 

The use of heat-reactive phenol for 
maldehyde varnishes complying with 
U. S. Army Specifications 3-221 has 
also been very successful, even with 
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C ” D 7 F makes all three! 
Cow cost Spiral Tubing 


Designers, engineers, production men everywhere are changing their 
thinking (and specifications) over to economical C-D-F spiral tubing. 
Whether it’s round, square, or rectangular, C-D-F tubing is stiff, sturdy, 
crush resistant. It has good tensile strength, along with good dimensional 
stability under varying atmospheric conditions. 

Above all, it is low in cost. C-D-F experts in insulation, recommend spiral 





tubing for coils and structural spacers. For transformers, switches, selen- 
ium rectifiers. 

The round tubing ranges from ¥" to 6", with wall thicknesses from 
0075" to Yg". The minimum ID of the square and rectangular tubing is 
3", with Ze" the maximum ID. 1/16" is the maximum wall thickness. 
All tubing can be supplied in lengths from 2' to 4'. From our own fabri- 
cating experience, we know you will find this sturdy material easy to drill. 
tap, rivet, flute or thread. 

Think it over...then talk to the man from C-D-F, a skilled plastics 
engineer. C-D-F has sales offices in principal cities with modern test labora- 
tories at all plants. C-D-F spiral tubing. The man from C-D-F. Both are 
good to know! 

FOR LITTLE COILS... 

C-D-F puts notches in so that cores can be inserted and accurately adjusted. Hard to 
crush, this tube withstands prolonged heat of 190°F., 240°F. intermittently. Write for 
samples and complete specifications. For availability, economy, adaptability . . . buy 
your spiral tubing from C-D-F. 


NEWARK 40, DELAWARE 
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small motors 


Model A—2-pole A.C. 
induction type 


Model C—2-pole A.C. 
induction type 


1/50th to 1/500th H.P. 


FOR VOLUME APPLICATIONS 


Compact size is but one of the plus character- 
istics that distinguish the famous GI line of 
Smooth Power small motors. 


In countless applications—from advertising 
displays to ventilating fans—they provide the 
ideal combination of dependable perform- 
ance and trouble-free long life to match even 
the most severe operating conditions. 


Write today for detailed information, includ- 
ing specifications, design features, dimen- 
sions and quantity price quotations. 


Model O 
2-pole roversible 
capacitor type 
(for 6 or 12 or 
24 volt A.C. only) 


THE GENERAL INDUSTRIES co. 
DEPARTMENT MM e ELYRIA, OHIO 
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films so thin that dimensional chang 
cannot be determined with nicromet 
calibers. The normal thickness fi 
such films is 0.4 to 0.6 mil. Oth 
paints are now being studied. 

Just as zinc phosphate films on ste: 
and aluminum oxide films on alumi 
num have been very helpful in pre 
venting welding of these metals wit! 
steel punches, and dies during drawing 
operations, so also the use of this coat 
ing may be beneficial for forming 
Operations on magnesium. 

In experiments at the Pitman-Dunn 
Labs., preliminary results on the bond 
ing strength between HAE coating and 
the magnesium revealed that a force 
of at least 2,500 psi would have to be 
applied normal to the surface to sepa- 
rate the coating from the metal. 

The hard, inelastic nature of the 
HAE coating and its strong bond to 
the magnesium indicate that its best 
performance, from the standpoint of 
protection against corrosion and wear, 
can be expected from applications to 
rigid surfaces and not to those which 
will be cut, ground or deformed after 
the coating has been applied. Further- 
more, the hardness of the coating (suf- 
ficient to abrade steel of Rockwell 
C-65) suggests its possible value as 
an abrasive material with the abrasive 
already bonded to a surface, the geom 
etry of which can be varied at will 
The coating, in addition to acting as a 
dielectric material, may also be of in 
terest for possible capacitor and recti 
fier applications. Because of its poor 
thermal conductivity, it may also per- 
mit magnesium to be used where heat 
is involved and where magnesium 
with ordinary treatments would be ad- 
versely affected. 

Tests on fatigue strength conducted 
for Frankford Arsenal by the National 
Bureau of Standards show that with 
magnesium specimens 94 mils thick 
and with a coating of 1.5 mils, there 
is a loss in fatigue strength of about 
8 percent which, if corrected for the 
thickness of the coating, amounts to 
2 percent. With a 40 mil magnesium 
sheet, there is a reduction in fatigue 
strength of 17 percent which, if cor- 
rected for coating thickness, is only 
{ percent. These results are higher 
than those obtained for specimens with 
lower HAE coating thicknesses. AI- 
though an appreciable part of the loss 
in fatigue strength is attributable to 
the ctching action on the magnesium 
surface at the interface during the 
formation of the coating, the results 
show that the effect on fatigue is 
rapidly lowered as the metal thickness 
is increased and also that thinner HAE 
coatings may be desirable for appli- 
cations involving repeated flexure. 
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You may gain a valuable hint 
from this story how Treadwell 
renovated an old belling ma- 
chine with Oilgear Fluid Power 


The belling machine used for flanging big boiler ends 
in the Treadwell Corporation plant at Midland, Pa., 
has seen many years of service. The machine was 
slow, was “down” a lot, maintenance was high and 
production waza off. 

A careful analysis indicated that the press itself was 
not at fault; the trouble was associated entirely with 
the water pump, storage and accumulator system used 
to power the press gripping and main rams. 

Two alternatives confronted the Treadwell people. One 
was to repair o« replace the water system. This ran into a 
figure prohibitively high. It would not solve the problem 
of high maintemance, faulty control, erratic performance, 
the shocks inherent in the system, the slow cycles. 

The Treadwell people chose the second alternative 
and called in an Oilgear Fluid Power engineering repre- 
sentative. This is what happened: 

A standard Ciilgear Fluid Power system was installed, 
without modification to the press. The only change was 
some rearrangement of the piping system. The cost was 
from one-fourtl: to one-third that of repair to or replace- 

ment of the water power system. 

The operation of the rams was speeded up, the total 
time for each cycle cut from 66 seconds to 34 seconds. 
Therefore actual press production was almost doubled. 
Because the power medium used is oil, friction and 
wear become almost non-existent. The space required 

slightly less than that required by the water pump, 
but the bulky water tank and accumulator were elim- 

inated altoget!er. 
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The interesting thing about this Oilgear Fluid Power, 
which is smooth, shockfree and dependable is that from 
the one source, power travels to actuate the gripping 
rams, then while holding them at gripping pressure, 
travels over to the main or shaping ram and actuates 
it; then the same power retracts the rams in order and 
goes into “neutral” during the next handling step. 

The above is only one of a number of similar press 
“renovations” being performed with the use of Oilgear 
Fluid Power. 

Think of Oilgear Fluid Power as similar in every 
respect to electric power. It is generated, piped, and 
applied in the same way, with these important excep- 
tions: Oilgear Fluid Power can be used in linear move- 
ment where electricity cannot. Oilgear Fluid Power speed 
can be varied steplessly, smoothly, infinitely where elec- 
tricity cannot — or only with costly, troublesome, extra 
equipment. Oilgear Fluid Power can be “bled” off, dis- 
sipated harmlessly in case of shock. Oilgear is massive, 
tremendous, resistless power that can be controlled with 
micrometer precision. 

It is probably the most amazingly versatile power 
there is. Consider Oilgear Fluid Power to improve the 
saleability of new machines, to renovate old machines, 
to solve a hundred troublesome problems where other 
power has failed to help. It costs you nothing to find out. 
THE OILGEAR CO.., 1571 W. Pierce St., Milwaukee 4, Wis. 


OILGEAR 
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Spring Calculations 






To The Eé@itor 


In your June 1952 issuc, on 


155 and 156 are published two int 
esting charts for rapid calculation 
helical springs made of rectangul 
bars. The problem involved may 
divided in two parts 1 in calculatis 
maximum working load P,, on tl 


spring, and its detlection on basis « 







spring material previously specified 
and in calculating dimensions of 
spring material to be used for 

definite performance of the spring 
The solution of the first problem do 
not represent any difficulties, partic 
larly if the spring height is unlimit 

however, sclecting the size of spris 
























material on the basis of maximu 
working load P., initial steady loa 


f.  outsid 


p working ad 2 | 


ameter of the spring D and its h 


L, in the preloading position will r 


quire many manipulations when usit 





the charts in Fig. 2 and 3 comprisin 














« Pe, ' 
a | ' b 2r D—a 
} unknown values — and 
DOUGLAS FIR PLYWOOD has the warmth and « 1 a a a 
f real wood . the natural texture and “feel 7 at In th commo! } uclice, the design 
And wi ot? I this 1 ne panel n iterial that ers of springs af oblig d to consider 
eal wood mot “inernaicadl iictenieall this last case which limits the prac 
t unwed. V« tile 5 yvood takes any finish tical utilization of the charts It is 
sat, dp tenetn enamel encentee ante c Cc a, evident that with hcight L, non-spe 
canal , ’ iY fied and unlimited, rectangular spring 
i i i jue? t ’ | s « 


1 can be replaced by round 


I | ) mar ght-stains that ; . _ 
DP De * materia 
pitalize m the tm it i the natur grain z fo! ) | 
> 2 more cheaper mat 
~ i 
hdd th : — i 4 = — 
e ‘ 


inta \ “7 VicTOR TATARINO\ 
be 
| ‘ } t refe i for fixtures and ( M4 ‘ Engineer 
"> > > 
furniture ineling and cabinets displays Pu ’ ( ef lovak a 


Patent Difficulties Explained 
rT) 
Mr. Charles P. Grimes’ letter in 


eer parka sang PRopUCT ENGINEERING for October 





I Ed 























s real wood, mode by 95? ‘ ‘ 
nuleiial unten l raises so interesting points in 
connection with patents. Perhaps it is 
somewhat out of place for a Canadian 
> into thin wood sheets patent lawyer to comment on United 









>= af > which empony States Patent Law, but our patent sys- 

; eS see tem is closely modeled on yours, and 

— 7 the new amendments which you have 

' hd ae made bring our two patent systems 


panels having beauty even closer toge ther 


™~ . and great strength AMERICA’S BUSIEST BUILDING The ‘Flash of Genius” has never 
‘ey’ AND INDUSTRIAL MATERIAL been part of the patent law in this 
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iders Say 


npli t 
a} pilca 


public did not have alt ly ar 
h would have not been obvious te 
skilled in te art 
Mr. Grimes wonders wh 
1 now make a fresh applicatio 
Based on the -nformation which 


s in this | 


ations shoul) be looked 
lieve it is a tribute to the Ex 
f the United “tates Patent ( 
they are so e‘ficient in { r th 





dA ne 
However, it often t Ex 
miners both « this country and in 
United Stetes are unduly diligent 
combining »eferences and suggest 
ng that all the inventor has don 
to take part f a devi shown 
patent A, ad. to it another dev 
shown in pub‘icatic B 1 further 
ombine it ith 
shown in patent €, overlooking th 
point that th may | onsiderab] 
vention in ng how t oml 
uch structures 
It may be going too far to 
he manufacturer in t sc WAS 1 
fair. Most o tl 1iff It 
umstances such } 
failure of bo*. th ventor 
manufacturer to work « 
1 full agreenmeent on what the right 
of both granted, and in the event that 


t is not. It raay very well of cor 
siderable valwe to a 

have “know how” arising fro 
nventor’s work, even if a patent is 
never obtained, but th should all |} 


worked out ia advan 
-WILLIAM R. MEREDITH 


Bart r and Patent Attor» 
Or: wa pa 

lo the Edit 

In your Cctober, 195 ssue ther 
is an letter from a Charles P. Grim 
setting forth a complaint a t a cer 
tain manuf-octurer 1, who | 
ommenced som yperations under 


some arrangement, whereby Gri 
was to receive a payment for each at 


ticle made «ad sold: however, it af 





















_.. double efficiency and LOWER COST 70% 
for The Cincinnati Time Recorder Company 


he compact, powerful number five Ledex Ro- 
tary Solenoid is used to replace the bulky old 
type solenoid in the Cincinnati series 800, Auto- 
matic Time Recorder. By comparison Ledéx Ro- 
tary Solenoids have 1/7 the weight . . . ptoduce 
twice the power output with the same eléctrical 

input . . . proved to be more dependable and 

easier to install .. . and reduced the cost of this 
component 70%. The actual size illustration 
of the solenoids show the advantage of Ledex 
compactness . . . 1/6 the volume. 

Let Ledex Engineers assist you in choosing 
rotary solenoids that will save production 
costs and help increase the efficiency of your 
products. Six basic models range in diame- 

ters from 1%” to 3%”, with torque values 

from Vs to 50 pound-inches. Various power 
linkages and types of mountings are avail- 
able. Write today for descriptive literature. 















(323 WEBSTER STREET, DAYTON 2, OHIO 
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SILENT CHAIN DRIVE 


What you see above is an interesting dem- 
onstration of friction in action—and an 
excellent illustration of RAMSEY’s roller- 
bearing design in motion. This photo of 
5 commercial silent chains was snapped 
while they were spinning under identical 
conditions at 5800 R.P.M. The curious 
curves and convolutions of 4 of the chains 
are caused by friction generated within the 
joints ... The RAMSEY chain shows the 
smooth, vibration-free characteristics per- 
mitted by its exclusive roller-bearing action 
between links. Two curved, case-hardened 
pins join the links—actually roll on each 
other as the chain flows around the sprock- 
ets. This practically frictionless action re- 
sults in a whip-free drive—even at high 
speeds. For power-saving efficiency in your 
next mechanical drive ap- 
plication, specify RAMSEY 
Silent Chain. 
FREE APPLICATION MANUAL 
FOR ENGINEERS 
This 60 page book gives you the 
range and scepe of Ramsey Silent 
Chain Drives — tells you how to 
work out applications and includes 
the necessary dota on chains, 
sprockets and pinion.. Write for 
a copy today 





SILENT CHAIN DRIVES — FLEXIBLE COUPLINGS 


RAMSEY 


CHAIN COMPANY, INC. 


$150 BROAOWAYTY ° 


oe FS oe, ee 


*£ 





Our Readers Say 


contir 





pears, now, that the manufacture: 
no longer paying Grimes becaus 
some patent difficulties. 

Grimes did not state the nature 
his agreement with this firm, nor « 
he say if there was a cancellat 
clause in the agreement permitting t 
manufacturer to cease payment if a pa 
ent did not mature from any appli 
tions for the patent that might ha 
been pending, or filed prior to, or fi 
lowing the date of their agreement 

While I am not speaking as a lawy 
in this instance, I do understand th 
under certain circumstances, where 
manufacturer has accepted drawing 
designs, and specifications for a pro 
uct from another party, and later do 
not cnter any agreement tor the mam 
facture of the article, but does actual] 
misappropriate these previously har 
dled drawings, and manufactures with 
out payments following or some agre 
ment relative to said manufactur 
such circumstances may permit th 
owner of the product, or who has 
the first place submitted the drawings 
to file suit. If the evidence warrants 
it, he may collect on the basis that 
the misappropriation was COMMON 
THEFT. 

The controlling conditions in each 
instance will no doubt vary, but it 
might pay Mr. Grimes to go into this 
angle with a legal authority who knows 
patent law as well as civil phases 
There possibly is reason to feel that 
this manufacturer was certain of his 
legal ground before he discontinued 
any payments. And it might be con 
sidered that any inventor, as prolific as 
Grimes apparently is from his record 
of patents set forth, should have, or 
now should do some fundamental 
study of the law surrounding patents 
and agreements. 

HARVEY 


A. PEARS! 
¢, 


Washington 


How Do You Make Nails? 
To The Editor. 


We are planning to start a Nail 
Factory here in Cebu, and we cannot 


get any complete information on the 


process of manufacturing nails. Would 

it be possible for you to supply us 

with the information on the process 

finishing, and production of nails, in 

addition to the names of the manu 
facturers of nail machines? 

CaRLos J. ALDANESI 

Aboitz & Co., Inc 

Cebu City, 

Philippine Islands 

Ed.—From what we understand, all 

you need is a source of supply for 
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I: CASTING- 


the fastest and most 
economical route 
from raw material to 
finished product 


CASE HISTORIES FROM 
MT. VERNON FILES 


Fast production with economy—that's die However complex or simple your product, and 
casting’s supremely important contribution to the however critical the dimensional accuracy it de 
needs of today. For diz casting is industry's ver- mands, it is very probable you can produce it 
satile top-speed, money-saving production too most profitably by Mount Vernon die casting. So 

Take, for example, the Lewyt Corporation send us your specifications. Our wealth of specia 


iz swlec is at ve | anc | 
Even as vacuum cleaners march steadily along zed knowledge at your disposal, and we 


its production lines, a division of the plant is be- gladly make recommendations based on your 


. articular 
ing devoted to manufacture of components for particular needs 


military radio transmitter-receiver sets 


Shown here, is a Lewyt-made, panel-mounted 
dial drive assembly. The gear train housing, pro- 
duced by Mount Vernon, is cast in two matching 
halves, complete with bushings and all details as 
specified. With a minimum of machining, a tight ore : Vv E R Be re] 
fit of the two portions is obtained, and the hous- Lae Gaal ical a 
ing is ready to receive the intricate gear assembly 
needed for coupling the megacycle and one-tenth 


Mt vVEteRQ NON 


megacycle controls, and other parts, to each other 


Ah se Ape carte 2 
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NICHOLSON MAKES 7 
Freeze-Proof Steam Traps 

















Our Readers Say 


material and 


I 


for Every Plant Use 
ral 


Because they drain completely when cold, these four types of Nichol- 


Connecticut. We 


fee! that 
better qualified 


continuc 


a good nail machin 
Some manufacturers of these machin 
are: Eastern Nail Co., 


Providenc 


R. I.; The Ohio Electric Mfg. C 
Black Nail Div., Cleveland, Ohi 
National Machinery Co., Tiffin, O 
and ( G Garrigus Co., Haddan 


suc h cor 
1 


son steam traps are positively freeze-proof. Can be freely installed 
outdoors. Universally recommended for use in lines which need not 
be in continuous use during cold weather, 
























because they are freeze-proof and be- 
cause their 2 to 6 times average drainage 
capacity results in minimum heat-up time. 
The non-air- 
binding feature 
of Nicholson 
traps also nota- 


| bly facilitates 

heat transfer in 

severe weather. o 
Sizes 44" to 2”; 


pressures to 250 TYPE AHV 
lbs. 200 OREGON ST., WILKES-BARRE, PA 


UE NICHOLSONYUy 


TRAPS:-VALVES: FLOATS 




















TYPEA, 
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lp 
Millions of Contacts 
without Faltering 
‘ ON ROUGH, TOUGH JOBS 
| Durakool pressurized all-steel mercury tilt 
WITHSTANDS switches have more than made good on what 
| may have seemed like extravagant claims a 
| HIGH tew years ago. The list of Durakool successes 





grows each year. Seven sizes, | to 65 amperes. 
3 to 4 weeks delivery. Your production sched- 
ule is met, 


| TEMPERATURES 




















See telephone directory for local distributor or write 


DURAKOOL, INC.—Elkhart, Indiana 

















ALL-STEEL 


a Durakool 3" 

















panies are 
the proc ess ol 


To The Editor: 
the October 19 
ENGINEERING 

meet with mu 


old guilds, and 
Wagon driver 
loud, 

ing it! 


To The Editor: 


your editorial i 
issue of PRODUC 


share with you. 
appear odd that 


deats th 
to climb. 

Perhaps if n 
pended in safety 
in speed and pi 


of a means for 


To the Editor: 


Guided Missile 


secure more 
manvtfacturer on 


GINEERING. 





The suggestion in your 


honest and too forthright! 
admirer of much of the wisdom of the 


Good for Georg: 


in the 


hors¢ pow cr frat 


Ed.—Hear, he: 


I am an engine 


information 


tO xplail 


manutacturing nails 


and sugg st you contact them 


More Power for Sudden Death 


editorial in 

PRODUCT 
will probably never 
h respons It's too 


52 issu of} 


But, as an 


also as a Jee Pp Station 


I wanted to shout a 
after read 
G. C. QuINN 


Tol al me r Mfg Co 


It pleased me very much to read 


n the October 195: 
r ENGINEERING 


A firm stand on this subject is cer 
tainly commendable; on 


which | 
It doe Ss, or should 
light of mount 


ing mortality rates due to auto acci 


ngs continu 


ore elrort 
featur 
, 

k-up th 


were cx 
; rather than 


automobil 


might better fulfill its original mission 
as a means of transportation instead 


de struction 
ALFRED J. KOOREY 
Ae ronaul I nginee? 


' 


’ 
ar 


More Data on Computers 


er with the Ordnance 
Branch of Redstone 


Arsenal in Huntsville, Alabama. 
My Section Chief requested that I 
write you to see 


if it is possible to 
from the 
the items mentioned 


in the article “Sensing Device Turns 
Computer into Robot’’ as appeared in 
the April 1952 issue of PRopuct EN- 
—FrRaANcIs F. HINCKLEY 


Ed.—We suggest that you write di- 
rectly to the Jacob Instrument Com- 
pany, 4718 Bethesda Ave., Bethesda, 
14, Md. Engineers of this company 
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e Why have sprockets 
tooled to order when you 
can get quick service on 
standard pitch, roller 
chain sprockets right out 
of the Sewall catalog? 
These diagrams will help 
you decide if Sewall can 
help to cut your sprocket 
costs. Send for your free 
catalog. Service offices in 
Chicago and St. Paul. 









a “We'll cut costs here with 


STOCK 
SPROCKETS” 


By the mokers of Sewall Custom-Built Gears 


Type A 
Plain sprocket 


SEWALL or 














Type C 


Hub projections 
—both sides 





Type B Ll 
Hub projection - 
—one side 


Type D 
Piate sprocket 
—cast iron hub 




















696 GLENDALE ST. ¢ ST. PAUL 4, MINNESOTA 





















Size and Spherical Accuracy 
Perfection of Surface 
Uniformity —Dependable Physical Quality 


NOTA BETTER BALL mabe.. 


And theservice results from every 
Strom metal ball prove it—not 
only in the finest precision ball 
bearings but also inthelot of other 
ball applications where Strom 
balls are doing the job better. 
Strom has been making pre- 
cision metal balls for over 25 years 
for all industry and can be a big 
help to you in selecting the right 
ball for any of your requirements. 
In size and spherical accuracy, 
perfection of surface, uniformity, 
and dependable physical quality, 
there’s not a better ball made. 


Our Readers Say.... . continue 
have done considerable developme: 
work on both magnetic sensing d: 
vices and optical units for use wit! 
computers. We suggest you be a 
specific as possible in explaining you 
problem, since the use of the devic« 
described is limited to one ty e of 
computer, the JAINCOMP, describe. 
in PRODUCT ENGINEERING, De 
1951, p.186 


Any Contests for 
New Product Design? 
T ) the Edit r 
We have heard at different times ot! 
awards being given for the design ot! 
new products and understand there is a 
contest of this nature held annually 
If you know of such a contest will 
you kindly let us know the details so 
we may enter one of our most recent 
designs ? —W. A. PFAFF 
Flofilm Div. 
Diebold, Inc 


Ed.—Several companies sponsor de- 
sign contests, some annually, others 
irregularly. You'll find announce- 
ments of these as they occur in the 
Technical News Section of Product 


Engineering. Some of those that are 


| currently running include: $30,000 


contest for mechanical design of ma- 
chines or components made by arc 
welding sponsored by the James F 
Lincoln Foundation of Cleveland, 
Ohio; Hess Brothers Awards for Ver- 
satility in Design sponsored by the 
Hess Store, Allentown, Penna.; Heli- 


| Coil Award Program (see p.195). 
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ERRATA 


September 1952, gatefold opposite 
page 182, High Speed Photography in 
Design. Color code at top should be 
reversed. Opposite black line it should 
read, ‘Optical components 5 in 
the type of camera illustrated ;”” oppo 
site red line it should read, “Optical 
components essential in the type of 
camera illustrated.” 


In Our Readers Say Column of the 
October 1952 issue of PRopuct EN- 
GINEERING a request was made for 
more information on a new process 
known as hydro-forming, a method 
of drawing simple or intricate shapes 
in all kinds of sheet metal. We neg- 
lected to mention the Cincinnati Mill- 
ing Machine Co., Cincinnati 9, Ohio, 
who also use this process. Presses 
are now capable of handling blank 
diameters up to 26 inches 


. Bhemcete encememearnonttes: itn ie Aine M0 ei 


ey a ee ee ee a 


complete range 
of imodern 
pneumatic 
Coatrols 





A broad line of Westinghouse | 
Cushioned Pneumatic Cylinders 


Westinghouse 
Actuators 








Compressors 
for a wide 
. range of 
jobs 


‘ 
Ay 
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WE 


| 


| Accessories 
that give long service 


STINGHOUSE 4?¥a 


AIR BRAKE COMPANY 
WILMERDING, PENNA. 














if your product requires 
the valving of 


“hard-to-handle” fluids... 


Leakproof valving of air... 
corrosive materials ... slur- 
ries... solids... volatile and 
viscous substances 


Hills-McCanna Diaphragm Valves can 
eliminate the problems involved in valv- 
ing many of so-called “hard-to- 
handle” fluids. By employing a simple 
pinch principle, HillsMcCanna 
valves put an end to leakage, repacking 
and contamination 

Hills-McCanna Valves available 
operated or for 
or hydraulic 
electric 


the 


clamp 


are 


handwheel or lever 
by pneumatic 
diaphragm motors, 
motors, etc. Choice of 14 diaphragm 
materials, 49 body materials. Sizes from 
%" to 14”. Suitable for pressures to 150 
psi., temperatures to 180° F. (higher with 
Screwed or flanged 


operation 
cylinders, 


special materials) 
connections 

Write for 
McCANNA CO., 
Chicago 18, Ill. 


Catalog V-52, HILLS- 
2444 W. Nelson St., 


HILLS-M°CANNA 


diaphragm valves 


provide 


the answer 


THIS SIMPLE PRINCIPLE 
ASSURES POSITIVE 
LEAK TIGHT 
VALVING 


Compressor is raised, lifting dia- 
phragm by means of a stud molded 
into the material 


Compressor and diaphragm par 
tially lowered. Compressor design 
guides and supports diaphragm. 


Compressor presses diaphragm 
tightly against weir, pinching off 
flow and making a tight seal. 


HILLS-M‘CANNA 


Also Manufacturers of Proportioning Pumps 
Force Feed Lubricators « Magnesium Alloy Castings 





NEW BOOKS 





Techniques of 
Plant Maintenance—1952 
Pu bli hed by 
341 Madi n 
7, N. ¥.. 36. 


182 pp, 83 x 11 


Clapp and P 
Ave., New York 1 
This book is a complete transcript 
formal papers delivered at th 
Third Plant Maintenance Conferenc: 
onsored by the American Society of 
Mechanical Engineers and the Society 

1 the Advancement of Management 
h.Id in January 1952 concurrently 

th the Third Plant Maintenanc 
Show in Philadelphia. 

It includes also the questions put to 
peakers and answered by them on the 
plat‘orm, as well as their answers to 
questions that the 
schedule did not permit them to deal 
with. Only the substance of the 15 
concurrent round table conferences, 
projected as “off-the-record” to 
courage free discussion, is not here. 

The subjects covered are: Mainte- 
nance Costs, How to Maintain Plant 
Buildings, How to Maintain Electrical 
Equipment, Maintenance in Chemical 
Plants, Maintenance in Metal-Produc- 
ing and Metal-Working Plants, Proj- 
ect Preparation and Cost Control, 
Preventive Maintenance, Maintenance 
Problems of the Small Plant, Mainte- 
Problems of the Medium-Sized 
Maintenance Problems of a 
Plant, Training Maintenance 
Workers and Supervisors, and Lubri- 


conference time 


en- 


nance 
Plant, 


] ary 


ition 


Physics For Modern Times 


\. MARCUS. 762 pp, 5} x 8} in. Pub 

hed by Prentice Hall, Ini 70 Fifi/ 
Avenue, New York 11, New York 
$4.90. 


What is the best way to teach phys 

to high school students? As a 
technical or as a_ cultural 
course ? 

The author of this new high school 
text feels that secondary school edu- 
cators have missed the boat in trying 
to teach physics purely as a technical 
subject ignoring the cultural asnects 
of the science. 

In Phyhics for Modern Times, the 
subject material is presented to permit 
an understanding of the concrete ob- 
jects of every day physical environ- 
ment. The author removed the 
stress placed on the solution of speci- 
fic problems in usual high school texts 


ics 
course 


has 
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New Books continued 


and therefore was able to increase th 
scope of ma“erial covered 
For instamce, most high school phys- 


cs books Over d electricity com 


pletely becemse the mathematics are 
comparative.y simp! and can be han 
dled by the average student. But ther« 
; 
| 
though the 


is practicalls nothing on a t 
powc! far 
mathematics of ac circuitry 1s ¢ 
cated, beyond the ken of a high 
education, s* pupils cannot sols 
lems 

With thi. new philosophy, Marcus 
has written a physics text that is easy 
to understassd and covers the fields of 
mechanics, «lectricity, heat, electronics 
and nucleomics. But the emphasis is 
placed on exploring every day phe- 
nomena, in a manner that any high 


school student can appreciat 


Methods of Applied 
Mathemasics 


F. B. HILE-eGBRAND, A . Py 

r of Matmemati Massachusetts In- 
titute of Technol y. One of Prentice 
Hall Mathematics Series, DR. ALBERT 
A. BENNETT, Editor, 6x9 in., 523 
pages. Puslished by Prentice-Hall, 
Inc., 70 Fifth Avenue, New York, 
N. Y. $7.75 


The purpose of this volume is to 
place at the disposal of the engineer 
or physicisi the basis of an intelligent 
working knowledge of a number of 
facts and ‘echniques relevant to four 
fields of :uathematics which are not 
usually trested in courses of the ad 
vanced ca/culus type, but which are 
useful in varied fields of application 
The text is taken from material origin 
ally prepaved in mimeographed form 
for use at tthe Massachusetts Institute 
of Technoogy 

Since most students in the fields of 
application have neither the time or 
inclination: for the study of elaborate 
treatments of each of these topics from 
the classical point of view, this ap- 
proach is «voided. At the same time, 
since the ehicient use of facts or tech- 
niques depends on a good understand- 
ing of the basic principles, care has 
been taken to provide rigorous proofs 
or to state the desired results as pro 
cisely as possible and indicate why 
those resu's might have been formall; 
anticipatec:. 

In all cases, the procedure consists 
of showing how typical problems may 
arise, of establishing those parts of 
the relevaat theory which are of prin- 
cipal practical significance, and of de- 
veloping techniques for analytical and 
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LOW COST 


FINISHES 


for zinc, 
cadmium, aluminum 
and cuprous 
provide metals 
corrosion resistance 
paint base 


choice of 
appearance 


And they are easy to 
apply! Just a simple 


for only a few seconds produ 


LOW MATERIAL 
AND SHIPPING COSTS 


ombine to make Irid 


| hrom 


nemicais are 
1 be shipped to 
Savings of up to 
Storage space, are 
easier to handle, eliminate carboys, 
need not be returned 


WHY NOT TEST IRIDITE ON YOUR PRODUCTS? Write for 
terature and send samples for free test processing. See “Plating 


Supplies” in your classified telephone directory or write direct 


Iridite is epproved under government specifications. 


Air Researcn Propucts 


INCORPORATED 


4004-06 E MONUMENT STREET © BALTIMORE 5 MD 











THERE 1S AW EES cov7RoL 
70 +17 Your Weeds 


Full accessibility in a 
small package. 


ALC. 
MAGNETIC 
STARTERS 


with Plasti-Clad 
Magnet Coil 


Write for 
Bulletin 605 


Contacts, coil and thermal ele- 
ment replacement with use of 
screwdriver only. Magnet coil 
—in molded phenolic case 
with riveted terminals—is 
completely embedded in a 
rock-hard resinous material, 
thus protecting against oil, 
dirt, moisture and norma! me- 
chanical damage. 





50% smaller — lighter. 


R-B-M 22204-0 meets AN 
3304-1 specifications. R-B-M 
engineers have developed the 
22390-0 currently used in 
government electronic, air- 
borne and ground equipment 
—as the electrical and mechan- 
ical equivalent of the AN 
4304-1, yet 50% smaller in 
size with 42 the weight. 


HERMETICALLY 
SEALED 
RELAYS 


Write for 
Bulletin ASR 


COSHH OESEHESESESESE ESSE EESEEEESESESESESESES 





2-8 poles Non-Reversing. 
2-5 poles Reversing. 
25 Amp — 600 AC Max. 


Contacts can be replaced with- 
out removing wiring. To 
change coil, remove magnet 
frame and coil assembly only. 
10 and 15 anip. poles can be 
changed from normally open 
to normally closed by using 
screwdriver only. 


INDUSTRIAL 
CONTACTORS 


with Plasti-Clad 
Magnet Coil 


Write for 
Bulletin 600 





Low cost. Small size. 
Dependable performance. 
Available in many contact 
arrangements. 


GENERAL 
PURPOSE 
RELAYS 


Write for 
Bulletin 570 


Whatever your needs for inex- 
pensive, dependable relays for 
commercial applications—in- 
vestigate R-B-M General Pur- 
pose Relays. 


Co eee erereseceeceebesesccecseseees 
CeCe Corer erererereomboseeseseseseseeseseses COC CCC CCC CC oE EOL EE ELLE MESES ELE LOLS EEESESEOSES 


’ 
Other R-B-M products include: motor overload protectors, 
motor starting relays and low voltage DC electrical devices. 


Consult R-B-M On Your Control Problems—W rite Department C-12 


R-B-M DIVISION 
ESSEX WIRE CORP. 


°gansport, Indiana 
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numerical analysis and problem sols 
ing 

Although it is assumed that a cours 
in advanced calculus has been com 
pleted, the treatments are almost com 
pletly self-contained, so that the nature 
of the preliminary course is not to 
mportant. 

Che first chapter deals principally 
with linear algebrai equations, quad 
ratic and Hermitian forms, and opera 
t ons with vectors and matrices wit 
mphasis on the concept of char. 

istic values. A summary of cort 
sponding results in function space is 
included for comparison and for con 
enient reference. 

The second chapter covers the vari 
ational notation and derives the Euler 
equations. More than usual emphasis 
is placed on the significance of natural 
boundry conditions. Generalized co 
ordinates, Hamilton's principle, and 
Lagrange’s equation are treated and 
illustrated within the framework of 
this theory. The chapter concludes 
with a discussion of the formulation 
of minimal principles of the morc 
general type, and with the application 
of direct and semidirect methods of 
the calculus of variations to the exact 
and approximate solution of practical 
problems. 

The third chapter combines the pri 

ntation of available methods for 
solving the simpler types of differenc: 
quations with a description of th 
application of finite-difference meth 
ods to the approximate solution 
problems governed by partial differ: 
tial equations, and includes considera 
tion of the troublesome problems ot 
convergence and stability. 

The concluding chapter deals with 
the formulation and theory of linear 
integral equations, and with exact and 
approximate methods for obtaining 
their solutions, emphasis being placed 
on the several equivalent interpreta- 
tions;of the relevant Grun’s function 


Basic Mathematics for 
Engineering and Science 


WALTER R. VAN Vooruis, Prof. of 
Mathematics and ELMER E. HASKINS, 
Assoc. Prof. of Mechanical Engineer- 
ing, Fenn College. 619 pp, 53 x 84 
in. Published by Prentice-Hall, Inc., 
70 Fifth Ave., New York 11, N. Y., 
$7.65. 


The purpose of this book is to blend 
the essential topics in college algebra, 
trigonometry, and analytic geometry 
into a unified subject that would prove 
to be interesting, vital, and directly 
useful in related courses and subse- 
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DYNAMOMETER INSURES 


RUGGEDNESS OF ATLAS ROLLER CHAIN 


In the Atlas laboratories, Dynamometer 
tests give final proof of the strength, life 
and economy of Atlas “Super-Life”’ Roller 
Chain. Here the results of all Atlas specifi- 
cations and methods of manufacture are 
checked for top performance, under vary- 
ing conditions of speed, load, and sprocket 
characteristics 

The Atlas Dynamometer provides a com- 
plete test of Atlas Chain’s wearability, fa- 
tigue life, load-carrying capacity, and ability 


~ 


to withstand shock. As a result, you can be 
certain that every link of Atlas Chain will 
deliver more years of trouble-free service, 
more production for your pow er trans- 
mission dollar. 

For greater efficiency, more economy, on 
every power drive, install Atlas “Super- 
Life’’ Roller Chain—the chain that speeds 
up production, cuts down maintenance 
Write today for the new Atlas Catalog and 
Handbook. 


ATLAS CHAIN & MANUFACTURING CO. 


PHILADELPHIA 24, PENNA. 


TLAS 











ROLLERE 
CHAIN 

















BIG New Books continue 
SMALL PARTS PLAY A PART IN PRECISION INSTRUMENTS 





quent fields of 5 4 Porn The n 
terial was selected after careful testir 
and revising in many classes of st 
dents majoring in engineering, phy 
ics, chemistry, mathematics and oth 
sciences. 

In the presentation, applications i: 
science and engineering are emphasiz¢ 
and attempt is made to give the reade: 
an appreciation of the inter-relatio: 
ship of mathematics with other sul 
jects. For example, the treatment o 
linear functions is correlated with 
problems encountered in tne study of 
= forces, uniform motion, electricity, et 
we Useful techniques are introduced 
; carly and are repeated when they cat 
aa h< applied to clarify a procedure. Th 
introduction to such concepts as th 











limit of a sequence, convergence and 
Sony divergence, and Space coordinates not 
only provides a source of interest and 
motivation, but also serves as a sound 
preparation for many phases of calcu 
on all AVIEN Fuel Gage Indicators. lus. Likewise, the study of a few of 
the techniques of probability and ap 








Ney slip rings are used very satisfactorily 


Do you have our Bulletins R-12, R-13, and R-14? plied statistics suggests some of th 


phases of the application of math 


THE J. M. NEY COMPANY, 109 Elm St., Hartford 1, Conn. matical procedures to industrial prol 


Specialists in Precious Metal Metallurgy Since 1812 lems of current interest 
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Linear Algebra and 
Matrix Theory 













WRITE FOR “THE STORY OF METAL SPINNING.” Find out how 
engineers design for lower costs; how to use the Teiner experi- 
mental shop and how Teiner provides all-gauge — all-metal — 
any-quantity spinning for industry. Read about this spinning 
shop, now largest in the east and tops in scientific experimental 
Spinning. Ask for Brochure 52p 


Rospert R. Storr, Prof. of Mathe- 
matics, Oberlin College. 272 pages, 
6x9 in. Published by McGraw-Hill 
Book Co., Inc., 330 W. 42nd St., 
New York 36, N. Y., $6 

























This text covers that part of modern 
algebra which underlies the theory of 
matrices, together with an interpreta 
‘tion of all results for matrics. Alter- 
natively, it may be described as a text 
on the theory of matrices viewed 
against the background of modern 
algebra. 

The principal topics in algebra cov 
ered include: (1) a determinant-free 
method of solving systems of linear 
equations over an arbitrary field, (2) 
finite dimensivnal vector spaces, (3) 
bilinear, quadratic, and Hermitian 
functions and forms on a vector space 
to its field of scalars, (4) linear trans- 
formations on a vector space, includ- 
ing an exhaustive study of canonical 
representations of linear transforma- 
tions (elementary divisor theory), (5) 
vector space over the real and complex 
field, together with the important 
types of linear transformations on 
such spaces, (6) introductions to the 
study of fields, rings and groups. 

The text is designed to present 
against the background of linear vector 
spaces, topics in algebra that are be- 
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ing OF ever-increasing importan 
a wide vanety of fields—including lU LO tLuUuBRICATE 
nomics, psychology, and statistics in 
tion to tme engineering sciences, ‘ 
and mathematic A HORIZONTAL DOVETAIL WAY 
It provides the student of engineer 
physics @ith the necessary alg 
iic background for studying circuit 
ory, vibrat on theory, and dynamics 
particles 
This volume also serves to introduc: 
ematics <®udents to the techniques 
nd point of view of modern algebra 
a concrete examples from matrix 
heory, while simultaneously studying 
trix theory 


General Co!lege Mathematics 


AYRES. CLEOTA G. Fry, H. F 
JONAH, De siartment of Mathemati 
rdue Unir 280 page 6x9 
; McGraw-H 

, \; 


This book 
book f« a one-year 
the Freshman 
to furnish a gen 


he field of mathemati 


the biological sciences 
cial ien and the humanities 


While the book is considered a ter 


nal course, it also furnishes a good 
idation fer students who wish to 
ontinue into analytical geometry. 
Topics covered are: algebra through 
uadratics, ratio, proportion and per- 
entages, some simple trigonometry, 


nas aca ane welgecrati seed ...as KEARNEY & TRECKER does it 


lying, growth (popula- 
tion problem», decay of radioactive with a BIJUR SYSTEM 
substances), probability and statistics, 
some modern mathematics, and a chap- 
ter on elemerit's of logic. 

The approsch used in this book is 
from the point of view of a general 
mathematical educator, therefore, a 
clear statemers of fundamental princi- 
ples have bees used instead of lengthy 
drill techniques and formula solutions 


Metallurgical Engineering 

Volume I—- 

Engineerin;; Principles 

REINHARDT SCHUHMANN, JR., Massa- 

chusetts Instiiute of Techn logy, 74 x The correst 
10, 390 pp. Published by Addison- oil film 


Wesley Press Inc., Cambridge, Mass. 
- : to each 
$7.50. 





, , indivi | 
The first volume of 2 two-volume individua 


work which recognizes the need for bebring _ . an 
reorganizatios of instruction in ex LUBRICATING CORPORATION 
tractive meta!iurgy to mset the chang mumers Rochelle Park, New Jersey 
ing outlook of the metallurgical . 
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this ie 
MC standard 


A compact motor built for long life 
with trouble-free performance — those 
were the main requirements of AIRCO 
for their No 
driven gas cutting machine 


10 Radiagraph motor 


After exhaustive tests AIRCO engi- 
neers chose EMC Model 11A a variable 
speed motor equipped with an EMC 
This EMC motor drives the 


radiagraph in either direction, forward 


gear unit 


or reverse, and at a wide range in 
cutting speeds of from 4 to 50 inches 
per minute. 

AIRCO engineers and engineers from 
hundreds of leading manufacturers are 
specifying EMC and CYCLOHM frac- 
tional h.p. motors in more than 1000 
applications. The wide range of h.p. 


Universal and Direct Current 
(1/1000 to 1/2 h.p.) 


Shaded Pole 
(1/2000 to 1/15 h.p.) 


induction Types 
(1/1400 to 1/4 h.p.) 


DEPT. PE-8 + 


pivisions: EMG ececteic motor 


HOWARD INDUSTRIES, INC. - 


Airco specifications 
at low cost! 


ratings, gear units and tremendous 
versatility of the EMC and CYCLOHM 
line will assure you of the right motor 
for virtually any job. 


If you are using or choosing frac- 
tional h.p. motors, why not write today 
for complete information. All EMC and 
CYCLOHM standard motors are easily 
adaptable to meet special specifica- 
tions. Our engineers will be 
happy to give your problems prompt, 
efficient attention. Write or phone 
(Racine 2-2731) ask for Chief Sales 
Engineer. 


sales 


You con tell a motor 
by the company it keeps! 


HOWARD 


RACINE, WISCONSIN 
corp. C6 crciomm MOTOR CORP. 
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continus 
protession. It deals with chemi 
metallurgy in terms of basic 

and engineering principles 

Three objectives in particular 
sought in the book: 

First, to present the subject matt 
of metallurgical engineering orga 
ized according to the basic principl 
and unit processes rather than in a 
cordance with metals treated ; 

Second, to integrate the important 
underlying science of physical chem 
istry with metallurgical engineering 
rather than leave it entirely apart i: 
separate courses ; 

Third, to place greater emphasis o1 
analysis and quantitative solution of 
engineering problems, with lesser em 
phasis on descriptive knowledge of 
current practices. 

This volume deals with the engi 
neering principles common to all th 
unit processes. It includes extensiv: 
applications of the First Law of Ther 
modynamics, which are presented te 
show, as clearly as possible, the bridg 
between rigorous scientific statement 
of the principles and the frequent 
less rigorous engineering applications 


Strain Gages— 
Theory and Application 


Pror. Dr. Ir. J. J. Kocn, Ir. R. G 
BoITEN, TNO—Netherlands Indu 
trial Organization for Applied Scien 
tific Research, Section for Research of 
Stress and Vibration, Delft; and Ir. A 
L. BIERMASZ, G. P. RoszBacn, G. W 
VAN SANTEN, Philips Industrie 
Eindhoven, 95 pp, 64 x 9 in., Elsevier 
Press Inc., 402 Lovett Blvd., Houston 
6, Texas, $2.75. 


For measuring strains and stresses 
in structures, machinery and engines, 
strain gages have proved to be a most 
valuable aid and of universal use. In 
recent years considerable research has 
been devoted to the development of 
these strain gages and of instruments 
for measuring according to this new 
technique. As a consequence of this 
development, strain gages and meas- 
uring instruments in which they are 
incorporated have found many import- 
ant and wide fields of application 

Numerous data have been published 
in various scientific journals, but from 
such articles anyone just starting to use 
strain gages will not find it easy to 
obtain the information that is of the 
greatest importance to him. 

This book provides a concise but 
comprehensive description of the tech- 
nique of measuring with strain gages 
and everything appertaining thereto 
It forms a manual compiled from 
many years experience in the practica! 
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Speed and more speed—that's the goal for designers of today’s jet 
engines. But increased speed calls for increased power, higher 


temperatures, ond tougher service conditions 


That’s why manufacturers turn to LINEAR precision moulded Silicone 
“‘O”’ rings for critical sealing in pressurized jet engine components. A 
typical engine utilizes these seals in the relief valve in the engine's 
front frame, and between the fuel flow divider and oil cooler. LINEAR 
Silicone “"O"’ rings offer major sealing advantages over other elas- 
tomers because of their high resistance to oil vapors and low com- 


pression set at elevated temperatures. 


In many other products, from steam irons to searchlights, LINEAR 
Silicone “"O"’ rings have provided resilient sealing against oxidation, 
prolonged weathering or temperature extremes. A complete range of 
Silicone rubber stocks to meet AMS-3301A to AMS-3305A requirements 
or for other tough conditions is available. To simplify design—to 


lower costs—consult LINEAR for all your sealing needs. 


“PERFECTLY ENGINEERED PACKINGS 


LINEAR, Inc. STATE ROAD & LEVICK ST., PHILA. 35, PA 
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———= American Cuemicar, Pains Comper 


AMBLER (da PENNA. 


Technical Service Data Sheet 
Subject: PROTECTING ALUMINUM WITH ALODINE’ 





ALODIZING IS EASY AND EFFECTIVE 


Che Alodizing process is a chemical one and does not require electrolytic 
techniques or equipment. Alodizing is simple, foolproof, low in cost, and requires 
a minimum of equipment. Essentially, the process consists of the following easily 
controlled operations or steps 


1. Cleaning the work 4. Rinsing with clean water 
2. Rinsing the cleaned Rinsing with acidulated water 


aluminum surfaces 6. Drying 
3. Coating with “Alodine” 

After treatments. Alodized aluminum provides an ideal bonding surface for 
paint, wax, adhesive, or other organic finishes. These should be applied in 
accordance with the manufacturer's directions. Unpainted or exposed areas will 
be protected by the tough, durable “Alodine” surface. 
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With the “Alodine” 
bath at its normal 
temperature of 120° 
F., coating time by im- 








mersion approximates 



































































































































































































































114 minutes and by 
spraying, 15 to 20 sec- 


Flight of the Chance Vought Curla seventh in a line of 
tanding fighters and ‘potentially capable” of flying onds. Coating times 
faster than any other service type jet aircraft in produ and bath temperatures 
e area t 


tion, land of carrier-based. Substantia fa can be varied to suit 


operating conditions. 





“ALODINE” MEETS SERVICE SPECIFICATIONS 


“Alodine” applied by immersion or spray complies with the rigid performance 
requirements of both industrial and Government specifications. The following 


is a list of Service Specifications which “Alodine” meets at the present time. 


MIL-C-5541 U. S. Navord O.S. 675 
MIL-S-5002 AN-C-170 (See MIL-C-5541) 
AN-F-20 U.S.A. 72-53 (See AN-F-20) 


16E4 (SHIPS) 
“ALODINE” HAS UNLIMITED APPLICATIONS 


Parts can be treated by immersion, by spraying in an industrial washing 
machine, by flow coating, or by brushing. This means that “Alodine” can be 
used anywhere, on any part or product made of aluminum. This had led to 
widespread use of the Alodizing process: 1. by fabricators of aluminum products 
in all industries to assure the utmost in product protection and finish durability; 
2. by manufacturers of aluminum who are supplying Alodized aluminum sheets 
and coils from the mulls 

In general, small size products or parts are processed rapidly and conveniently 
in immersion equpiment, which car be mechanized if production volume justifies 
it. For large production of formed parts, or for Alodizing coiled stock, strip, or 
cut-to-size sheets, a five-stage power spray washer is most convenient. Airplanes, 
trucks, trailers, housing, railway cars, bridges and other large units are Alodized 
in a simple brush-on or flow-coat process. 





WRITE FOR FURTHER INFORMATION ON “ALODINE” AND ON 
YOUR OWN ALUMINUM PROTECTION PROBLEMS. 


| CHEMICAL § | 
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use of strain gages and dealing with 
all those matters which must be knowr 
to ensure success in the application of 
this technique. 

Chapter heads are: Construction and 
Properties of Strain Gages, Measuring 
Instruments, Technique of Cementing 
and Connecting Strain Gages, Evalua 
tion and Interpretation of the Values 

asured with the aid of Strain Gages 
Stresses and Theories of Failure, Aj 
plication of Strain Gages in Measur 
ing Instruments 


Electrical Measurements Manual 


C. H. DUNN and H. J. BARKER, A 
Professors of Electrical Engi 
te One f Prentice-H all Electri 
e Series, WILLIAM L. EVER 
itt, Editor. 6x9 m., 112 pg Pub 
hed by Prentice-Hall, Inc., 70 Fift/ 
Avenue, New York, N. Y. $4.35. 

















intended for use as a 
text for an clemei tary laboratot j 
course in electrical measurements. The 
first chapter presents laboratory tech 
niques; while the remainder of the 
book contains a well-balanced selection 
of thirty-five experiments 

The experiments may be roughly 
divided into two categories: (1) th 
types and characteristics of basic cle 
trical instruments; and (2) the us 
of these instruments in the measure 
ment of electrical and magnetic quan 
tities 

Che experiments ar flexible in that 
certain of them may be logically com 
bined to give one experiment; while 
others may be conveniently broken 
down into two or mor experiments 
Alternate methods have been given in 
several of the experiments, where the 
choice of method may be affected bi 
the availability of equipment, personal 
preference and accuracy. Most of the 
experiments are preceded by a brief 
discussion, and a statement of the ob 
ject is given where the title is not 
self-explanatory. The questions at the 
end of each expe riment point to some 
of the important conclusions which 
should be drawn b 


. l 
This book I 


by the student 


Welded Highway Bridge 
Design 


Edited by J. G. CLarK, University of 
Illinois, 240 pp. Published by Jame: 
F. Lincoln Arc Welding Foundation, 
Cleveland 17, Ohio. $2. 

Presents the major features and new 
and important ideas contain.d in de 
signs submitted in the Linco!n Found 
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Caster wheels 

are made by The 
Bassic’'\ Company 
on Stokes Powder 


Metal »resses 


Powder metal 


“ 


truly concentric... much stronger and 


r " better... without any increase in cost.”’ 


The Bassick Company, famous for casters, 
chair controls, automobile and specialty 
hardware, has replaced cast iron wheels with 
powder metal wheels in a range from 1% 


to 3 inches diameter with results as quoted. 


Many metal parts of irregular contours, 
or complex profiles, or those imposing severe 
cutting-waste in their machining, are made 


in powder metal at savings of 50 to 80%. 


~ 


y IN Tolerances may be as close as + .00] ... even closer 
f (EX | by sizing; tensiles to 70,000 psi... over 100,000 by copper 
= 
f 


infiltration of powdered iron parts. 


& 


\4 See Stokes for the presses to make powder metal parts... 
é for the experience and the skills to help you enter 
powder metal processing with profit. Send for free 
brochure, Pov’der Metallurgy Today”... 
send parts, or blueprints 
of parts, for study 


and cost analysis. 


STOKES MAKES 
Plastics Molding Presses, 
Industrial Tabletting 
and Powder Metal Presses, 
Pharmaceutical Equipment, 
Vacuum Processing Equipment, 
High Vacuum Pumps and Gages, 


Special Machinery 


F. J. STOKES MACHINE COMPANY, 5500 TABOR ROAD, PHILADELPHIA 20, PA. 
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where HARD RUBBER is right... 
use it! 





.» and it’s 
RIGHT 
for 


| ELECTRICAL PARTS 


high dielectrie 


orc-resistant 


heal-res! 
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It's because hard rubber is far more than "just 
a good insulator” that it’s used in so many 
electrical parts. The familiar red magneto 
part above, for instance. It had to be wear- 
resistant and strong at 300° heat .. . and eas- 
ily moldable with 17 inserts . . . in addition to 
high arc resistance (248) and high dielectric 
strength (600 v/mil). It's Ace Super Magnon 
hard rubber. 

Many Ace compounds... some with ten- 
siles as high as 10,000 psi. and moisture ab- 
sorption as low as 0.04% ... materials like 
the low power factor (0.6%), rigid 
X-2-B sheet for punched parts... 
and other Ace plastics such as high- 
impact (5.8 Izod) Ace-Hide; Saran, 
polyethylene, acrylics, etc., are cov- 
ered in the new Ace Handbook. 
Keep it under your thumb when de- 
signing for today’s production and 
tomorrow’s plans. 


Free to Design Engineers— 
80-page Ace Hard Rubber 
and Plastics Handbook 





4 


|r WORTH STREET + MEW YORK 13, WM. Y. 
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ation’s recent through highway bridg 
design competition The authors « 

the designs include consulting e1 

gineers, bridge engincers of state high 
way departments, structural engincer 
with governmental departments, d 

signers of steel fabricating companics 
structural engineers of research or 
ganizations and professors of structural! 
engineering. These professionally well 
known men are active designers in 1 

different countries, including 20 diff: 

ent states in the United States. 

The designs are original ideas fi 
an all-welded two-lane through high 
way bridge with a span of 250 feet 
The origina! drawings of elevations 
sections and details are pre sented along 
with the discussion of his 
entry. Major fectures of enough ot 
the program's designs are presented 
to insure that most of the new, im 
portant and useful information de 
veloped for the program is included. 

The book is divided into chapters 
structural types, floor sys- 
tems, new sections, connections and 
details, and quantities and costs. This 
arrangement facilitates comparison be 
similar features of different 
designs. Arches, trusses and other 
types of designs are represented in 
many variations. Floor systems in 
conclude concrete, steel grid and steel 
plate. New sections are for plates, tees 
een channels and angles. 


author's 


covering 


tween 


Automotive Bearing Manual 


96 pp. 8x10 im. Johnson Bronze 
ci mpany, Neu 4 astle, Pa. $1. 


A well organized discussion of auto 
motive bearings, this manual start 
with basic bearing considerations, and 
required bearing properties. Describ 
and illustrates all types of bearings 
such as: direct babbitted bearings; non 
precision bearing liners; precision in 
sert bearings; floating type bearings 
camshaft bearings; sleeve type bush 
ings; and thrust washers 

All types of lubrication systen 
are explained with colored illustra 
tions of each. Auxiliary systems and 
oiless systems are also discussed. 

The largest section of the book is 
devoted to automotive bearing care 
This section is sub-divided into the 
following groups: recognition of en 
gine bearing difficuities; meaning and 
importance of precision; diagnosis of 
bearing difficulties; analysis of bear- 
ing failures; and correction of bearing 
difficulties 

Subjects like replacement without 
moving shaft, ha and main bolt 
torques, and head bolt torques are also 
briefly discussed. 
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CONVENTIONAL MOTOR 


THE SAME POWER 


HALF’ THE © 
LENGTH! 


* Depending on horsepower, reduction in length ranges from 41.7 


to 50.5%! 


Compact motor design offering wide range of sizes (from '/4 to 
20 h.p.) and variety of electrical types presents positive advan- 
tages to machine designers and electric motor buyers! 


Here’s something really unusual in 
electric motor design! A motor-type 
that delivers the same power, has 
the same characteristics as conven- 
tional motors . . . yet its length has 
been cut by as much as one half! 
It’s the Howell Disc-Type Motor! 

The comparison above shows the 
educed length of the 
Disc-Type Motor as against a con- 


drastically 


ventional mwtor of the same horse- 
power The 


achieved by 


shorter length is 
flattening the end 
plates and moving the ball bear- 


ings back nto the motor. Every 
other feature of rugged, precision- 


built Howe’! Motors is retained. 


The Disc-Type Motor is available 


HOWELL 


in your choice of horsepower, frame 
sizes, mountings, electrical charac- 
teristics; you may 
totally enclosed types, single or 
polyphase, with integrally-mounted 
brakes if desired. 


have open or 


These space-saving motors have 
proved successful in dozens of main- 
drive and auxiliary applications 
where space is at a premium. They 
are particularly suitable for cranes, 
hoists and rapid traverse drives 
Call the Howell representative in 
your city for expert assistance in 
applying Howell Disc-Type Motors 
to your machines. For a free tech- 
nical bulletin giving specifications, 


clip and mail the coupon today. 


ELECTRIC 
MOTORS CO. 


HOWELL, MICHIGAN 


PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 
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WIDE RANGE 
OF SPECIFICATIONS 
Sizes from % to 20 h.p. at 1800 r.p.m. including inter 


mittent hoist types. Corresponding ratings at other speeds 
also availabie 


Open or totally enclosed types 


Electrical characteristics—NEMA designs A, B. C and [ 
as well as elevator ard torque motor types 


Foot or flange mounting: 
Frame sizes A-56 to A-326 


Integrally-mounted brakes 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 


Please send me oa free py 
letin on Howell Disc-Type Mo 


Nome 


Address 
City 


State 














~ 


ee 


302 


high dielectric 


esistant resistant and stron 





New Books continue 


ation’s recent through highway bridg 
design competition. The authors « 
the designs include consulting et 
gineers, bridge engineers of state high 
way departments, structural engineer 
with governmental departments, de 
| signers of steel fabrinst-~ - , 





ELECTRICAL 


It's because hard r 
a good insulator” 
electrical parts. T 
part above, for ins 


ily moldable with 1 
high arc resistance 
strength (600 v/mil 
hard rubber. 

Many Ace comp: 
siles as high as 10,| 
sorption as low as 
the low px 
X-2-B shee’ 
and other / 
impact (5.8 
polyethyle: 
ered in th 
Keep it und 
signing for 
tomorrow's 


MIS: 


Free to Design 
80-page Ace H 
and Plasiics 


———————— veal ly 
~ dithculties. 
erican Hard Rubber vompany Subjects like yo ge without 
moving shaft, rod and main bolt 
torques, and head bolt torques are also 
briefly discussed. 





|: WORTH STREET «© MEW YORK 13, WM. Y. 


_ 
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CONVENTIONAL MOTOR HOWELL DISC-TYPE MOTOR 



















7 


rsepower, reduction in length ranges from 41 


zes (from '/4 to 
ositive advan- 
© buyers! 


WIDE RANGE 
SPECIFICATIONS 

0 20 h.p. at 1800 r.p.m. including inter 
res. Corresponding ratings at other speeds 


enclosed types 


steristics—NEMA designs A, B, C and D 
tor and torque motor types 


mountings 
%6 to A-326. 
ted brakes if desired 


TrRIC MOTORS COMPANY 


ne a free copy of the technico! bul 
ell Disc-Type Motors 





i nNome___ 
| | MOTORS CO. | *“™ 
: HOWELL, MICHIGAN ; oo Zone 
PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 | State 
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BURBANK, CALIFORNIA 
233 South Third Street 


7310 Woodward Ave 


Smooth, Quiet Operation 
Wins 
Customer — 





DALLAS, TEXAS 
413 Fidelity Union 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS 


280 Madison Avenue 





LORD Bonded-Rubber 


Mountings used in basic de- 
sign help to increase sales for 
leading appliance manufac- 
turers. Inherent Vibration and 
Shock are actually “designed 
out” of the appliance, resulting 
in smooth operation and longer 
service life. For instance, the 
famovs Blackstone Automatic 
Washer does its work quietly 
and efficiently with the “spin 
dry” basket mounted on the 
Lord bonded-rubber flexible 





mounting. This Lord bonded-rubber flexible mounting compensates 
for unbalanced loading of the “spin dryer” during the clothes-drying 
This is another of many examples in which Lord engineering 
experience and precision manufacturing technique combine to ad- 
vantage in basic design to speed up and increase end product sales in 
highly competitive markets. Consider increasing consumer preference 
for your product by using Lord vibration and shock controi mountings. 


PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


72S Widener Building 410 West First Street 


ERIE, PENNSYLVANIA 


520 N. Michigan Ave. 1635 West 12th Street 


LORD MANUFACTURING COMPANY ° ERIE, PA. 


5 a 


. up-to-date information. 
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In the sho 


o 





of lubricant 





Maly-sulfide is a tenacious solid- 
film lubricant with remarkable 
properties under extreme pres- 
sure, high velocity and fretting 
conditions. Many new uses for 
Maly-sultide are being found ev- 
ery day in the shop and the field. 


We have compiled 154 case- 
histories of successful applications 
of molybdenum sulfide to solve a 
wide range of industrial and tech- 
nical problems; these are pub- 
lished in a form most useful to 
those who want practical infor- 
mation on what has already been 
accomplished by this new kind 
of lubricant. 


Send for your free copy of 
Maly-sultide: In The Shopi—In 
The Field, a 40-page booklet of 















Moly-sulfide 


A LITTLE DOES A LOT 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36NY 


ee rr errr 






PE 12 






Revere Copper and bisss Co. Application: On quench- troquois China Co. Application: Handling a clay and Daggett Chocolate Co. 
ing lines bringing u «filtered river water to annealing water mixture — operated 40 times daily. Report tanks 
furnace at 100 pei— operated 60 times daily. Each Rockwood Ball Valve has performed better, 
Report: Rockwood s\all Valves have lasted four times operated easier and lasted longer than any other valve 
longer than any oth’ valre. this company has ever used. 


Application: On processing 
for syrups and cherries yperated cor 
stantly. Report: Rockwood Ball Valves keeyz 

in service longer have been on 


with no maintenance at all 


Here’s more proof that 
no other valve performs so well... 
lasts so long ... saves so much 


and abrasion have little effect on the 
chrome-plated, floating bronze ball 


Stays leakproof ... in closed position, 
pressure of fluid automatically positions 
ball against synthetic rubber seat to 
form a tight seal. 
TESTED BY 
UNDERWRITERS’ LABORATORIES, INC. 
Get the whole story of how this out- 
standing Rockwood development gives 
you more of what you want in valve per- 
formance. Mail the coupon today. 
Distributors in all 
principal cities 


4 '}IG FEATURES FOR TOP PERFORMANCE Rocxwooo SPRINKLER 
106 Harlow St., 
Worcester 5, Mass. 


Send me illustrated folder V-4 on Rock- 
wood Full-Flow Ball Valves 


Name 
Title 
Company 
Street 
City 
Zone . 


Full Round Flew ...nochangein shape or Quick Opening and Closing . . . needs only 
volume of the fluid stream...no tur- a quarter turn, even under full pressure. 


bulence . . . mnimum friction loss. Resists Wear Longer . . . scratching, pitting 


ROCKWOOD FULL-FLOW BALL VALVES 
THE FLOW IS AS ROUND AS THE PIPE ITSELF 





SS 
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YOUR, 
PRODUCT'S 


BEST 
FRIEND + 


‘\ 
> Perkins custom-made 


Gears provide maximum 


efficiency in power 


transmission! 


WHATEVER your custom gear 
requirements may be, here in our 
modern plant we have all conceiv- 
able facilities for providing practi- 
cally every type of gear from any 
material in any size and in any 
quantity to your specifications at 
competitive prices. 

Experienced engineers with a 
nation-wide reputation for ability in 
gear design and transmission prob- 
lems are at the disposal of Perkins 
customers. For suggestions, ideas 


and cost estimates write us today. 


PERKINS MAKES: 
Helical Gears 
Bevel Gears 
Ratchets 

Worm Gears 
Spiral Gears 


Spur Gears with 
shaved or ground teeth 


Ground Thread Worms 
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NOTE 1: A new product is the Perkins 
Precision Spring Coiler. This coiler 
(patent applied for) turns out preci- 
sion springs—any type, shape, size from 
wire sizes .005 to .125. Complete data 
and prices upon request. 


2: Another new product—the Perkins 
**Bendit 15’’—a patented metal form- 
ing machine which bends and shapes 
sheets, rods; strips tubing into innu- 
merable complex as well as simple 
forms that would be difficult or even 
impossible to make by other means. 
Eliminates need for expensive tools or 
specialized skills. Height 47”, net 
weight 200 Ibs. Write us today for 
descriptive catalog, prices, etc. 


PERKINS MACHINE 
& GEAR COMPANY 


WEST SPRINGFIELD, MASSACHUSETTS 
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ELECTRICAL 
For, products 


waiting to be 





PLASTISOL 
INSULATION 


for Molding, Extruding 
or Dipping can be 
specifically compounded to 
produce these advantages: 
@ Ease of molding of coating — 


inexpensive molds or equipment 
required 


@ Good aging properties under nor- 
mal operating temperatures 


@ Low temperature flexibility 

@ Good outdoor durability 

@ Resists most acids and alkalis 
@ Good flame resistance 

@ Resistance to oil and grease 


Whatever you manufacture, from 
spaghetti wiring to circuit-breaker 
panels, Stanley chemists can form- 
ulate a vinyl plastisol to meet your 
most exacting insulation require- 
ments. For specific information 
write today to the Stanley Chemical 
Co., 82 Berlin St., East Berlin, Conn 


STANLEY 
CHEMICAL 


LACQUERS JAPANS SYNTHETICS ENAMELS 














ent 


< 









NAT SAYS: 


We make many special 
types of fasteners to 
solve special problems. 
Perhaps these wall fit 
vour particular need 





Vibration Problem? . . . The ** 
Place Bolt’s spring-action head, tightened bolts, studs and serevs actually become 
against a rigid seat. locks the bolt against 


failure Now 





National” Positive Locking-Sealing? ... LOK-THRED 


tighter in service, under vibration. Elimin- 


loosening caused by vibration. insures ate need for selective fits and blind tapping 
against impact or shock 
obtainable in carbon as well as alloy steels 


vet provide effective and positive sealing 
Available in any size stud, bolt or serew 


providing substantial cost savings 





FOR 





Stress, Shear, Shock? . . . ** National” Lock 
Nuts, in a variety of types, are designed to 
fit every fastening need...for rugged, heavy 
equipment where severe stress, shock or 
shear muat »e overcome .. . for fastening 
lightweight materials at minimum cost. 


INFORMATION! 


Special Fastener Needs? . . . Our engineers 
can help you find a solution for practically 
any special fastening problem requiring 
an unusual ty pe of bolt, nut, screw, pin or 
headed or threaded part. And we can pro- 
duce it for you economically 





‘ational 


exxexrsxe’ 





THE NATIONAL SCREW & MFG. COMPANY 
2440 East 75th St., * Cleveland 4, Ohio 
Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 South Garfield Ave., Los Angeles 22, Cal. 


National Froduete- Fasteners SY J HODELL CHAINS CHESTER HOISTS 


, 
' 
bias ee. ONO! +S OE ORE z 


December, 1‘ 


4% 


tv 
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National Screw & Mfg. Co 
~440 East 75th St 
Cleveland 4, Ohio 


Please send information and technical literature on 


Place Bolts Lok-Thred 


Lock Nuts Special Fasteners 
Name 
birm Pith 
Address 
City State 






















Machine it or blank it... 
Make one part or millions... 


Insure closer tolerances... 


OLYPENCO 


NYLON and TEFLON 


rod, strip or tubing 
means economical design ! 


@ Now you can get the benefits of Nylon 
or Teflon and save the delay and cost 
of making molds as well. And by 
specifying Polypenco you can be sure 
of exceptionally good quality and 
uniformity because both of these modern 
materials are produced under rigid 
control— 100% inspected and tested 
from start to finish What precision 
jobs have you got for 


POLYPENCO Nylon 


the tough material that gives you a unique combination 
of abrasion resistance, impact strength and durability in use 
Offers excellent machinability 
































































POLYPENCO Teflon’ 


the chemically inert material widely used for applications 








where resistance to heat, moisture, and chemicals is essential. 








Offers stable electrical properties over a wide frequency and 
temperature range 








We'll supply Polypenco Nylon and Teflon 





from stock and show you how it is fabricated 





most economically ...or fabricate it for you. 





For further information write: 







OLYMER CORPORATION | 


- | 
of Pennsylvania 
Reading, Pa. 











*Trademark of E I. DuPont Corp. 





LINEAR 
MOTION 
POTENTIOMETERS 


BOURNS precision wire- 
wound potentiometers 
accurately translate 
mechanical position into 
an electrical signal. 
Resolution of .001 inch 
attainable in all standard 


ranges from | to 6 inches. 
Technical publication 
describing standard 
models and special 
applications available 
upon request. 

BOURNS designs and 


manufactures other 
potentiometer instru- 
ments which measure 
such physical variables 
as gage pressure, 
differential pressure, 
altitude and acceleration. 





Y 








Bourns 
LABORATORIES 


6135 MAGNOLIA AVENUE 
RIVERSIDE, CALIFORNIA 
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No matter 
what. your 
DIE-CASTING 


JO 
may be... 


Accuracy calls for 


POTOMAC M Hot Work Die Steel 








“HOT- 
WORK 
STEELS” 


is the title of a new, six- 
page folder that tells 
about the chromium, 
molybdenum, vanadium 
Hot Die Steel known as 
POTOMAC M-—and also 
covers other grades for 
other hot-work opera- 
tions. Secure your copy 
— write today! 


ADDRESS DEPT. PE-36 








Product Engineering - 


- December, 


In the precision casting of aluminum, 
POTOMAC M Hot-Work Die Steel is 
especially favored as the material for 
die-casting dies because its properties 
help assure accuracy of the steel itself 
after heat treatment. Die makers have 
found that size changes are held to 
a minimum. Dimensional stability is 
thus the first contribution that POTO- 
MAC M makes to accuracy. 
Production accuracy of the die after 
it is in service is maintained also by the 


resistance of POTOMAC M to wear, 
to heat checking, and to metal wash. 
Allegheny Ludlum makes a complete 
line of steels for hot-work tooling of 
various kinds—so, whether your need 
is the mass producing of duplicate 
parts or fabricating a few of them, call 
up or write “A-L” every time for 
hot-work counsel or service or both. 
Just tell us your requirements. 
@ Allegheny Ludlum Steel Corporation, 
Henry W. Oliver Bldg., Pittsburgh 22, Pa. 


For complete MODERN Tooling, call 





Allegheny Ludlum 


1952 


FINE Too. ste 
Since 1654 


weo 3724 





depend on 
the rugged 


MARK-TIME 





“400° Bell 
Time Switch , 










SPECIFICATIONS " 


UL approved for 20 ampere, 125 
volt, 1 HP of 10 ampere, 250 volt 
operation, AC only. Timings 
available from 60 seconds to 
5 hours. Normally supplied with 
center stud mounting. Other 
mountings available on request. 


This Mark-Time switch is built to uphold 
the reputation of your product. Install it 
in your appliances, devices or machines, 
_and give your customers a double- 
purpose time switch, "5400" turns OFF 
the circuit at the end of a pre-set time 
period...and gives a clear warning 
bell signal. Your customers will like that 
double servicel 


waxeit SEALOL 






. the compact rotary seal with the patented 5400" has a wide range of applica- 

; tions . . . is available with a wide variety 

balanced-pressure design. Let us put our years of qantas Gite eek toch . . cen bo 
of shaft sealing experience to work on your prob- supplied as an “ON" type of unit on 


special order. 
Write today for full details and prices. 


lem — whether it’s sealing a pump, hydraulic motor, 
gas turbine, main shaft, gear box, or any rotating 
shaft. Send blueprints and job description to Sealol 
Corporation, 45 Willard Ave., Providence 5, R. |. 


* 
CHICAGO « CLEVE D * LOS ANGELES * PHILADELPHIA M we RHODES INC 
In Canada: Lyman Tube & Seurings, Ltd, Montreal, Toronto, Winnipeg) e e ’ ° 


HARTFORD, CONNECTICUT 





Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canada 
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Six powerful arms of steel grip and turn the crankshaft—send power 


from pulsing pistons surging through the mighty Ford truck. These 
connecting rods are machined to tolerances of 310,000 of an inch 
diamond-bored for precision—dynamically balanced to 1 10th of 


an ounce for peak performance. That's precision production 

and for such exacting work in great volume, Ford Motor Company 
depends on Lycoming. 

just an idea 


Lycoming stands ready to assist you—whether you have “ 


that needs developing, a problem in the blueprint stage, or a finished metal 


product that needs speedy fabrication. Long famous in the metal-working 
field, Lycoming continues to meet the most exac ting and diverse requirements 
look to I Vi 


both industrial and military. Whatever your problem oming! 


Lycoming's 22 million feet of floor space, its more than 


6,000 machine tools, and its wealth of creative engineering 


ability stand ready to serve your needs. 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES 
VOLUME MACHINE PARTS « GRAY-IRON CASTINGS 


YCOMING-SPENCER C SiO 


SEPORT-LyY MING Olv N 


* PRECISION.AND 
STEEL-PLATE FABRICATION 







FOR RESEARCH 
FOR PRECISION PRODUCTION 
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For precision “arms” 
"—connecting rods 
that perfectly pass 
power along to a 
truck's wheels — 
Ford Motor Company 
depends on Lycoming 


precision production. 











Lycoming-Spencer Division 
AVCO Manufacturing Corp 
652 Oliver Street 
Williamsport, Pa 

Please send no 

I ming's vari 





for 


DIAMOND QUALITY 
that speaks for itself... Hil: FREE 


- 


SELF-LUBRICATING 


RELAYS 


Relay reliability is the enviable reputa- 
tion of Automatic Relays for more than 
a quarter of a century! This extra value 
is added protection . . . insurance for 
continued preference for your product 
when you specify AEMCO Relays. 


far exceed specifications . .. constructed 
with the care and precision usually as- 
sociated with the manufacturing of 
jewelry ... carefully tested by profes- 


sional ‘fault-finders’! 


Automatic Relays are engineered to oO 
* 


Whatever your requirements as to RE oi 
size, purpose, Capacity, mounting, open 
or can type with plug-in base 


there’s an Automatic Relay to meet— Widely Used Where Ordinary 
and exceed—your specifications. Oil Lubric fon Is 


Impractical or Impossible. 
T M E EXCELLENT DURABILITY © CONSTANT 
CO-EFFICIENT OF FRICTION © APPLICABLE 


W | I ia OVER A WIDE TEMPERATURE RANGE 
souinivits on cansomczes @ OPERATE DRY, OR AT 
Synchronous, self-starting Automatic HIGH SPEEDS SUBMERGED IN WATER, 


Time Switches are encased in an at- GASOLINE AND OTHER LIQUIDS © EXCEL- 
tractive, tamper-proof case with a win- LENT FOR CURRENT-CARRYING BEARINGS 


dow that affords visibility of trip levers 


and contact position. Standard models | gpaspaioy matericls are also in wide use for oil- 
SPST and SPDT in 10 and 20 amperes | free, self-lubricating piston rings, seal rings, thrust 
with and without skip-a-day feature. | washers, friction discs, pump vanes etc. 

Thirty and forty-five ampere models 

available in single and double-pole sin- 


gic throw;—or twin type consisting of | Sana BRUSHES 
two sections of either single or double | Te se 
pole contacts for additional capacity or | PRODUCTS C) 
independent circuits. All models have ; 

easily set, new type trip levers that per- | For applications requiring low mn 

mit ON and OFF settings as close as 15 electrical noise, low dd con- 

minute intervals. stant contact drop, high current 


density and minimum weer. CONTACTS 


If it’s dependability you want, you'll | Used for SELSYNS, DYNA- 
be ahead to switch to Automatic Time | MOTORS, SYNCHROS, ROTA- 
Switches. Get all the facts. You can | TING STRAIN GAGE pick-ups 


expect, and get, more of the features | ond many other applications. qt Q 
you want and need when you get Auto- Brush Holders and Coin Silver oe 
matic! Slip Rings also available. 


Write for data sheets. Outline your problem and let 
us help solve it. 


GRAPHITE METALLIZING 
CORPORATION 


1012 NEPPERHAN AVENUE + YONKERS, N.Y 


WRITE TODAY for complete information specifying 
types of units in which you are interested. 


66 STATE STREET - MANKATO, MINN. 
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Has low rotational inertia, permitting easy control of 
shaft speed and direction. 


Can be stalled under load for any length of time 
without damage. 

Can be operated safely in explosive and corrosive 
atmospheres. 

Can be installed in small, confined spaces. 

Embodies the exclusive Gerotor principle, resulting 


in longer life, less slippage, higher efficiency at lower 
operating cost. 


Gerotor fluid motors are available in two models, six sizes, 


rated up to 8.7 h.p. Maximum operating pressure is 1200 
p.s.i. continuous, 1500 p.s.i. intermittent. Plain, base 
or flange mounting, for direct coupling, belt, 

chain or gear drive. 


GEROTOR HYDRAULIC PUMPS & MOTORS 


Gerotor May Corporation - 
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Box 86 - Baltimore 3, Maryland 





"The Finest 


Money, Con Buy!” 


smoother, longer-lasting performance 


ting provides 


Hydraulically Balanced Vanes > 


Less lood on cam 


»w loadina choracte 


all operating press 


aaedly b 


omponent 


Zz. 


Highly Compact Construction 
c ' 2 FOUR SIZES, each with a choice of inter- 


7« 


ng 5 apm oat 
typica Pp mp Motor 


4%_" in w 


niy & ong includ 


Bi-directional Rot 


All Pump Motors 


und «6Ceasily§ «conver 


nter ockwise 


and ope 


ore quickly 


peratior 


DENISON PUMP /MOTORS — read) 
tole for either pump or motor use without 
a alterations of any kind —are designed 
and built to stand up longer, at full 
efficiency, under a wider range of appli- 
cations calling for hard, continuous duty 
at 2000 psi. 


re 


Some of the features that give Pump 
Motors this extra value are shown at 
left. In addition, their 3-unit construc 
tion makes it easy to alter the relation 
of inlet and exhaust porting for easiest 
installation. For better valving action, 
the heavy-duty Pump/ Motor vanes fea- 
ture dual, precision-machined sealing 
edges held in constant contact with the 
cam ring. 


changeable cam rings, offer pumping 
capacities from 2.7 to 70 gpm... or 
motor torque capacities from 13 to 257 
pound-inches per 100 psi. For smoother, 
longer-lasting, low-maintenance opera- 
tion, specify Denison Pump/ Motors. 


Write for full details. 


alien The DENISON Engineering Co. 


1157 Dublin Road 


dth and 


Columbus 16, Ohio 


tible to 


: cl eff DENISON 
ate with equa! eff 4 


ency in either direction 


72 4°)| wave 
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GRANT 


ELECTRONIC 


SLIDES >. 


Zh 


SERVICING 


The Dumont Tele- 

cruiser, a mobile 

TV station, fea- 

tures Grant Elec- 

tronic Slides as a 

component part. Picture shows distribution 
amplifi>r unit which is mounted on Grant 
Slides. This Unit slides out for simplified 
servicing. 


Leading manufacturers of Electronic 
equipment as well as many government 
agencies have specified and successfully 
used GRANT SLIDES for many years. 


Outstanding Features: 
Continuous bail bearing action 


Accurately fitted — 
no chassis rattle 


Pivoting and locking devices 
For loads from 25 to 2000 Ibs. 
Time and manpower savings 


Write 
Electronic Design Division 
for Catalogue 


GRANT PULLEY & H’DW’E. CO. 


31-93 WHITESTONE PARKWAY 
Flushing A. 1, NY 
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Look at that smooth finish... 





it’s CHASE Free-Cutting Brass 











Parts machined from Chase free-cutting stand up under extensive handling and re- 
brass, copper and bronze have a smooth, use. You'll get better quality production at 
clean finish, free from rough edges. That lower unit costs when you use Chase free- 
means they’re considerably less expensive cutting brass, copper and bronze. Fill 
to lacquer, enamel or plate. And because of _ in and serid coupon below for free 56-page 
their high strength and hardness, they will Chase book. 


FREE Chase book discusses advantages, gives weights, 
properties and tolerances of Chase free cutting brass, 
copper, bronze. 


Chase BRASS & COPPER 


& 
WATERBURY 20, CONNECTICUT - SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


@ The Nation's Headquarters for Brass & Copper 
New San Francisca 
Ph iadetphia 


Chose Brass & Copper Co., Dept. PE 1252 
Waterbury 20, Conn. 
Please send me free book “Chase Free-Cutting 


Brass, Bronze, Copper 


Nome 


Seattle 
Waterbury 


(Tsales 


Position 

Firm 

Address 

City State 
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CONTROL 


HYDRAULIC FLUID 
TEMPERATURES! 













BRamble 7700 is our telephone 
number in Cincinnati. If you’ 
have a gear problem, call usx— 
we would enjoy discussing it 
with you. We have been help- 
ing industry since 1907, and 
we can undoubtedly help you, 
too. ; 
We are proud of our craftsmen, proud of 
our gears, proud of our reputation for qual- 





) 














Double bevel gear— 
used in post hole digger 


Spur = Internal 
ity. And we are proud of the fact that our » . E , 
customers can deal with us with complete Helical *Coniflex Beve 
confidence—an established, reputable firm Worm _ Spiral Bevel 


with whom you, too, will enjoy working. 





Herringbone Spline Shaft 








For full information, write, wire, *Reg. U. S. Pat. Off 
or call BRamble 7700. ly 





THE CINCINNATI GEAR COMPANY 


“Gears...Good Gears Only” 
Wooster Pike and Mariemont Ave. e Cincinnati 27, Ohio 









ELECTRIC BOAT | rena ame 192 STOCK 


YOUNG HEAT EXCHANGERS 





Offers These Facilities for Jobbing and | a nse acts go — 
S u b . C on t rac t j n g Wo rk: heat exchangers are quality-built to 





control fluid temperatures and pro- 
tect c~stly hydraulic equipment. For 


FOUNDRIES PATTERN & STRUCTURAL example, tubes are braised to tube 


7 sage le yo - turn, are ——- 
tam, ace 

Ferrous & Non-Ferrous | MACHINE SHOPS WELDMENTS soaun loeieeelie Uhl and cnatene. 

| TS See 














Tube and baffle spacing are engi- 
neered to provide maximum heat 
transfer with minimum pressure 
drop. Immediate shipments can be 
made from stock. Catalog sent upon 
request. 

















Our foundries, machine and welding shops, long experienced in meet- 
ing rigid requirements of the U. S. Navy, are well qualified to turn y 
out a wide variety of work tc exact specifications. The foundries are 
uipped to handle bronze castings up to 5 tons, aluminum castings 
of light and heavy classifications, and yray iron castings up to 10 tons. 
Machine shop operates lathes to 60” turnings, boring mills to 100” 
diameter and planers to 120” width. Crane capacities to 50 tons. 









PROGRESS 


NEAT TRANSFER 
ENGINEERING 







ananane 






Write or telephone for full information 


ELECTRIC BOAT | 






RADIATOR CO. 





, Division of General Dynamics Corporation pe Ae an —— [ Te C—— 
Groton, Connecticut Products for Home and Industry. 


Dept.282-m * RACINE, WISCONSIN 
| Factories af Racine, Wisconsin and Mattoon, Illinois 
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Me 6 6 6 
ibration Engineerin 
that solves your problems 


‘SOLUTION: The Ilsomode* Type 5 Mount 


dalel@rt)icli-. Mell Maalel>(-tie) Mailelite}a 


Ho” to get optimum isolation into a prod- 
uct design? The answer is not always easy. 
But it was made much easier to find when 
Isomode Mounts were developed. They offer 
wuat’s needed for outstanding results—namely, 
control of horizontal and rocking motions as 
well as vertical vibrations. 


And here’s why. Isomode Mounts have equal 
spring rates in all directions. They therefore 
absorb vibrations from ali directions equally 
well. As a result, they can be mounted at any 
angle, permitting location of ideal suspension 
points and simplifying design. 


in addition, Isomode Mounts have high load 


~—= 


capacity in compact size, saving both space and 
weight. Large rubber volume for their size lends 
softness for good isolation, yet the mounts are 
stable, self snubbing and long lasting. 


These mounts are an example of the kind of 
vibration engineering put to work for you at 
MB. Many companies have found it good prac- 
tice to make MB their headquarters for vibra- 
tion information. You will too—on vibration 
isolation, control, testing, detection or measure- 
ment. For more details on Isomode Mounts, be 
sure to write for Bulletin 410-6. 


*Trade Mark Reg. U.S. Pat. OF. 


A vibration exciter to meet your needs 


Whether your shake testing requirements are of large order or small, 
there’s an MB Shaker for the job. Model SD, for example, has rated force 
output of 10 pounds; while the C-25 provides 2500 pounds. Model also 
available for 10,000 pounds. So if you have to vibration test to MIL-E-5272, 
be sure to check up with MB. Bulletin No. I-VE-6, gives technical data 


Model SD 


THE 


on MB Shakers. Write for it. 


MANUFACTURING COMPANY, Inc. 


1060 STATE STREET, NEW HAVEN 11, CONN. 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION © TO MEASURE IT * TO REPRODUCE IT 
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PSA AMSAT Nisa (it has tobe really 
TCH: oilproof 


and have fatigueless 


Bn flexibility... 





Control 
for 


Cylinders 
ane 


Power Heads 


id , 
y solenot There’s nothing to fatigue in 
, asco 30 ontcolling air ad 
ov 


satile und £0 = of Resistoflex hose —not the synthetic 
i's a con be f0¥ hundre rubber jacket, the high grade yarn 
. ing: braiding, nor the compar tube. 


And no gumming, eroding or swell- 
ing from oil either. For the compar 
tube is impervious to water-insoluble 
oils and compounds. The compar tube 
also adds more than necessary 
strength for medium pressures and 
shock loads in hydraulic systems. 


For years, many well known com- 
panies have standardized on 
Resistoflex Hose Assemblies to 
assure minimum line troubles 
and replacements. You, too, will 
find that Resistoflex quality 
pays off in the long run. Write 

for specification sheets. 


When in need of Automatic Transfer Switches, 
Remote Contro! Switches, Contactors, Relays, ond 


Specialized Electromagnetic Controls, come to vs. apeeseénenen 


fulomatic Switch Co. RESISTOFLEX 


CORPORATION 
Belleville 9, New Jersey 
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NCWS ABOUT FLEXIBLE METAL CONNECTORS 
Here they offer HEAT RESISTANCE, PROTECTION, and ECONOMY 


HEAT RESISTANCE *° “'ectr'c hot topping” 


process generates a lot of heat. 
Braeburn Alloy Steel Corp. uses American Flexible Galvan- 
ized Steel Tubing to protect wiring from both this intense 


American Flexible Shielding Conduit 
was used on this motion picture film 


PROTECTION 


reduction printer. The manufacturer, Oscar F, Carlson ¢ 
desired to protect wiring from crushing and impact. Amer- 
ican Flexible Metal Connectors are often the easy solution 
to a tough design problem. They absorb vibration, protect 
flexible snatts, connect mov ing lines, and can be asseinbled 
in restricted spaces. 


wherever connectors must move... 
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heat and impact. American Flexible Connectors can also 
be made from other metals. Use American Flexible Metal 
Connectors if your pi duct must move, bend, vibrate, or 
resist heat, cold o1 pressure, 


ECONOMY se American —_ 9 ID Seamless 


ze Tubing is used between flue pan and 
syruping-off box on a maple syrup evaporator. The George 
H. Soule ¢ chooses this connection because it permits 
more rapid How of sap, and absorbs expansion and contrac- 
tion. To carry air, oil, gases, grinder dust, and many other 
American Flexible Metal Connec 
tors should be your first choice. too! 


fluids and semi-solids 


Write for Booklet SS-50: shows h 
and installed — gives specifications on tubing and fittings. The 
American Brass ( mpany American Metal Hose Branch. Water 
bury 20, Connecticut. In Canada: The Canadian Fairbanks 
Morse Co., Ltd o26t 


auufowon 
COOL fexible metal hose and tubing 
385 


w the tubing is designed, used 





molds new reinforced materials 


into SLactiical Cgnoponents ! | 


High 
impact 
Strength 


Excellent 


Di-Electric 
makes possible 


NEW USES 


Way Ew. a ‘ 
Nrereategate, these Performance and 


Cost Advantages for Your Products 


New molding compounds composed of Fibre Glass, Nylon, Rubber 
Phenolics are making electrical components more durable and 
efficient, with application advantages in performance and economy. 
Triple “M” experts cax help you in building a better product. Send 
your blueprint or description and functions of your unit, specifying 


electrical and mechanical prop- 


erties required. Triple “M”’ 


Electric Motor Makers 
find Triple “M" Cotolog of 
Electric Motor Components 


indispensable. Send for your copy 


= 





will 
be happy to work with you in 
the design and production 
stages, without obligation. 


eWidwest 
+ 
and Manufacturing Company 


4630 W. Fullerton . Chicage 39 
Customolded Plastics 

















Precision balls made for your job. In many 
materials. Send your specifications to our Engineering 
Department. Their recommendations will be for- 


warded to you promptly. 


THE HARTFORD STEEL BALL CO. 
HARTFORD, CONN 
Pont Penns 


PHICAGO OFF s 
FRANKLIN 19 


a LL 
PENNSYLVANIA & 2078 


NEWARK WN 


169 


MAREE T 


PRECISION 
DROP FORGINGS 
...any size or shape up to 200 lbs. 


DIVISION 
THE BINGHAM-HERBRAND CORPORATION, FREMONT, OHIO 


S HIGH «+ LOW SPEED 


(e seneat JOINTS 


IMPROVE 

YOUR PRODUCT... 
REDUCE 

YOUR COSTS... 


Quctations and detailed Catalog 
available on request. Write today! 


GRAY & PRIOR MACHINE CO. 
WINDSOR ST. HARTFORD. CONN U.S.A 


THE 
623 
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1902-1952 


ELECTRICAL AND ELECTRONIC 
WIRES AND CABLES 


—For the Automotive, Appliance, Motor, 
Radio, and Television Industries 


Belden Manufacturing Company 
Chicago 80, Illinois 
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YUYUUYUISUU YUU US 


MINIATURE INA WiIcla i } A 
PILOT LIGHTS COMMER 
for A\RCRAFT PRODUCTS FOR 


BOILER and TANK 

MANUFACTURE 
/ : ano IMPROVED A 
DETAIL 


yMpoRTANT 












A great aid to your 
miniaturization program 


CATALOG P-2 













SUB MINIATURE INDICATOR ASSEMBLIE 


ate el 










by 
“COMMERCIAL” 
Peay far Ufo NOW! 


WRITE FOR IT 


MOUNT IN 15/32” HOLE 
ALL LENS COLORS 

















Easy lamp replacement 
with any midget flanged 
base lamp types 





Complete biackout 
or semi-blackout 
dimmer types 


oan <a fee THE COMMERCIAL SHEARING AND STAMPING CO. 


DIMMER 
No. 11-1930-621 P.O. BOX 719 . ¥ YOUNGSTOWN 1, OHIO 
















THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, end 321 












|x 


OE 









éi a 
? ’ we ak ; 
aaa" at me a. ae 


AIR FORCE and BUREAU of AERONAUTICS 


MIL-L-7806 DRAWING MS-25010 
i 
Sz 











WIRE FORMS 
METAL STAMPINGS 


Rely on 


DUDEK & BOCK 































You get precision Springs and 


| | Stampings that are easily assem- 
( bled . . . that withstand stresses 


or, No. TT-51A, complete with No. 327 p 

with other filter colors 

and with light-emitting 
top (for indication) 


DIALCO No. TT-S1 (Red filter-black top) 
|, : ALSO MADE 11 
=4 \\ \t I l/y 













... perform under the most trying 
conditions. Rely on our free 
designing service. Our EXPERT 
ENGINEERS will produce designs 
that meet your exact needs—and 
save you thousands of DOLLARS! 


Sree DELIVER 























¢ ALL OF THE ASSEMBLIES ILLUSTRATED 
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331. 


| ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 
‘ 


SAMPLES ON REQUEST —NO CHARGE 













WRITE — WIRE or PHONE 
Foremost Manufacturer of Pilot Lights for Estimates and Delivery Dates 


The DIAL LIGHT COMPANY of AMERICA DUDEK « BOCK 


60 STEWART AVENUE, BROOKLYN 37, NV. Y. HYACINTH 7-7600 . SPRING MFG. CO. 
2100 W. Fulton, Chicago 12, Illinois 
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JERFEX 


DRAFT CONTROL 
ACTUATOR 


USES A 


BODINE MOTOR 





























The specification sheet scbmitted by the 
Perfex Corp. when shopping for a motor 
for their Damper Actuator listed 23 oper- 
ating conditions and specific requirements 
that had to be met. For example the mo- 
tor had to be able to operate in ambier« 
temperatures that vary from 35° to 125° E; 
be capable of 12 reversals per minute; 
produce an output of 1/140 hp at 1650 
rpm and have a 290% starting torque of 
full load; have a no load speed of not 
more than 1800 rpm; and operate in rela- 
tively dusty (coal and ash) locations. 

The required motor life was set at 45,000 
hours of continuous operation under field 
conditions. Some of the other require- 
ments were that the motor be capable of 


operating in any position; all surfaces had 
to be protected against rust and corrosion 
from the most severe indoor boiler room 
atmospheric conditions; the overrun of 
the motor after de-energization could not 
exceed 3 seconds under any of the tem- 
peratures encountered; motor design had 
to receive Underwriters’ Laboratories ap- 
proval; cause no radio interference; and 
be free of brushes, commutators, slip rings 
and other sliding electrical contacts. 

To meet all the requirements set forth 
by the Perfex Corp., Bodine engineers 
found it necessary to prescribe a special 
NCI-12, flange-mounted motor. However, 
Bodine’s wide variety of standard motors 
—over 3500 in all types and ratings 
(1/2000 to 1/6 hp)—held the number of 
cost-increasing modifications to a min- 
imum. If you have a motor application 
problem, it will pay you to consult Bodine 
engineers. 


igid 
v very ng 
this actuator We mpi rly power 


hich wou 


attention . 
4 with the quality 


tion 
Perfex Corpore , 
Milwaukee, Wiscons" 


Bodine Electric Co., 2260 W. Ohio St., Chicago 12, ilk 











DISTRICT AGENTS 











DETROIT 1, MICHIGAN 


4464 Cass Ave.—C. D. Miller 


KANSAS CITY 6, MISSOURI 
903 McGee Street—T. Pelimounter 


NEW YORK 18, N. Y. 
55 West 42nd S1.—H. C. Meyorge 


ROCHESTER 4, N. Y. 
825 Commerce Bidg.—S. E. Shee 


, CALIF 


LOS ANGELES 13 
411 Se. Well St.— 


SAN FRANCISCO 3, CALIF. 
995 Market $1.—J. F. Cady 


APOLIS 15, MINNESOTA 
712 Sixth Ave., $e.—A. C. Jacobsen 
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an 


Over 3500 Standard 
Bodine Motors 
(1/2000 to 1/6 hp) 


Werm geer speed reducer me- 
tor for evtemeti« scoles, labe- 


ratory apperatus, sign flashers 
end similer applications 


= 


Series wound moter fer cad- 
ing machines, check protectors, 
motion picture projectors ond 
similer applications 


Smell (2% high), totelly-en- 
closed, capecitor motor—syn- 
chronous and nonsynchronous 
—for instruments ond timing 
devices 


ed 


A double worm-geor speed re- 
ducer motor — 1/150 hp. te 
1/50 h.p.- for vending me- 
chines, ploting barrels, etc. 


Offered in o variety of types 
for hand driers, communicetion 
equipment, beg clesing mo- 
chines ond similor devices 


THE POWER BEHIND 
THE LEADING PRODUCTS 








For maximum strength and accuracy of metal 
parts, Ritco Bright Finish Drop Forgings are out- 
standing. Smooth and free of flash, they are pro- 
duced in steel or non-ferrous metals, in weights 
from “% lb. to 15 lbs. It pays to remember Ritco 
for drop forgings, special fasteners, and regular 







* SERVING AMERIC.A'N 












do the job 
right 


HERE 























deep hardened ~' 


i . afoot’ 


BALL 
Hartford 












































THE ABBOTT 
55 Railroad Place 


-COMPANY 
10, Conn 





INDUSTRY 


and heavy head finished body bolts . 





. . also 


for machining and grinding. 


Send blueprints for free estimates. Rhode 
Island Tool Company, 148 West River St., Prov- 


idence 1, Rhode Island. 





HERMETICALLY- 
SEALED 
for positive proof against 


e COLD and HEAT 
(from —100°F. to +250°F.) 


® Moisture ® Corrosion 
® Dirt © Oil ¢ Ice Jamming 


Here's a dependable limit 
switch that provides true En- 
vironment-Free performance. 
With operating parts fully 
sealed in an inert gas, this 
switch will not freeze or jam. 
It is impervious to moisture, 
oil, dirt, tampering and mis- 
adjustment. 


Accuracy with Long-Life 


Rigid tests by users have 
proved that Electro-Snap 





SENCE 
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Ex-:lusive New England Representatives for Cleveland Cap Screws 


1834 * 

















Switches last longer— while 
retaining complete accu- 
racy and reliability of oper- 
ation ... both electrically and 
mechanically. They are avail- 
able with mountings and 
actuators to fit them toa 
broad range of uses. 
Whatever your use for pre- 
cision switches, get the ) et 
on the ELECTRO-SNAP Line. 
Write for free Basic Switch 
and Catalog. 


[i Fe ctRO-SNAP SWITCH & MFG. CO. 


4218-30 WEST LAKE ST., CHICAGO 24, ILLINOIS 








> 





Build ‘ills of Cent measuring 


into your equipment 


Brown & Shorpe Electronic Amplifier No. 950 
for .0001" to .0000!1” readings. Gage Head 
Cartridge No. 953 is plugged in 


Versatile Brown & Sharpe Electronic Measuring 
Equipment is easily adapted to your machine or 
fixture design. It provides fast, accurate setting or 
gaging to .00001" with human error practically 
eliminated. 

An outstanding advantage is the separate 
amplifier unit which isolates heat-producing 
elements, preventing temperature drift in gaging 
units. It’s economical, too — you can design in- 
expensive Gage Head Cartridges into several fix- 
tures and use the same amplifier for all of them. 
True linear response of the amplifier eliminates 
the need for “go” and “no go” masters — just 
“zero” the pointer on initial set-up and read varia- 
tions directly from the accurately graduated dial. 

These are but a few of the many 
advantages of Brown & Sharpe 
Electronic Measuring 
Equipment. Write 
for detailed Bulletin. 

Brown & Sharpe 
Mfg. Co., 
Providence 1, 


R. I., U.S.A. 





Special fixture utilizes Gage Heod Cartridge 
and Amplifier to measure internal angle uccu 
racy to + 1% seconds independently of bore 
size and without reference to locating surface 


Gage Head Cartridge No. 953 mounted on 
fixture to measure o fixed gage . used with 
Amplifier No. 950. Standard comparators for 
Electralign — an application of this precision external or internal measuring also available. 
electronic equipment in Brown & Sharpe's own 
grinding machines. Permits fast, accurate setting 
of swivel table for precision grinding straight 
work or exact tapers after a single trial grind 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe \"° 
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ROTATING or STATIONARY ASSEMBLIES 
- SS. EASIER with 


ke oo — 


Conveyor roller application at operate in very confined space. 
left shows how Spirolox attains Secret of Spirolox adaptability 
neat, compact, simplified design, is patented two-turn construc: 


ae tps 


even on rotating assemblies. tion, which makes possible 

Stationary application of lock unique locking characteristic... 

assembly illustrates howSpirolox will not jump out of groove. 

can be applied to hard-to-reach Always provides a uniform 

places where retaining ring must shoulder... no lugs, no gap. 
FREE DATA BULLETIN U. S. Pat. No. 2,450,425 


Send bluepr f your retainin roblem. and Foreign Pats. Uther 
Ramsey ( ation, St. Louis 8, "Mo pats. pend. 





— —we, Se, SYNE YA QE. 


FOR ° CORD SETS Rotating . Stationary 
7 SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 
CALL ON 


WHITNEY BLAKE 


1s wy 


Special cord sets of flexible cord, shielded com- 
munications wires and multiple conductor cables, 
equipped with molded rubber or plastic fittings are 
among the many quality products offered by 
Whitney Blake. 

If standard molds cannot be adapted to individual 
applications, Whitney Blake is prepared to design 
and make special molded junctions and other fittings 
to provide the water and impact resistance, small 
size, light weight and protection from tampering so 
important to many of today’s applications. 





Whitney Blake hos over thirty years experience in 
the cord set field and more than fifty years in pro- 
ducing well built wires. The close control exercised 
in the production of Whitney Blake cord and cable 
and the unusually extensive testing facilities make 


Whitney Blake Cord Sets completely dependable. A n y $ i ze, b) h a i¢] e or WwW e i g ht 

If you have a cord set problem our design engineers So Steer 

will be glad to help you solve it. 
KRANE CAR, built by Silent Hoist & Crane 
Company, picks up a load of any shape or 
size, up to ten tons, transports it and spots it 


e _ accurately, smoothly and safely. ROCKFORD 
WELL BUILT WIRES SINCE 1899 CLUTCHES control the power transmission 


from its one-man-operated single engine. 
Let ROCKFORD clutch engineers help with 


(<> WHITNEY BLAKE CO. eros onc 


aby etUTCH DIVISION 


Cotterine Street. Rockford, Illinois, U.S. A 


NEW HAVEN 14, CONNECTICUT ROCKFORD CLUTCHES 








Product Engineering — December, 1952 


























Lic PUMPS 


4 4 


rove their EXTRA STAMINA 


in tough jobs fike this 


The exclusive design of Denisor 

piston, constant-displacement HydrOll 
Pumps provide exceptionally high vo 
ume delivery oat all operating pressure 
and with oils of widely vorying viscosities 
They're ruggedly built for long “ 
maintenance service. Available in constant 
and voriable volume types volume co 
tro! by stem, hondwhee or press 


compensation 


Million-Cycle Test Operations Call for Hydraulic Components 
That Withstand Hard, Continuous Duty at Pressures of 5000 psi 


Three million test loads of 35,000 
pounds each — applied at the rate of 
one every second! That's the job as- 
signed to this high-pressure hydrau- 
lic system designed and built in the 
Fritz Engineering Laboratory, at 
Lehigh University, for a research pro- 
ject on prestressed concrete beams. 

It’s a tough job for any hydraulic 
system — but it's the kind of job 
Denison High Pressure HydrOlLic 
Equipment is built to handle. \n ad- 
dition to the HydrOILic Pump shown 
above, this test circuit includes a Den- 
ison 4-Way Directional Control 
Valve, a Relief Valve, a Sequence 
Valve, and a Surge Damping Valve 
— all designed for 5000 psi duty. 

For more than a quarter of a century 
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Denison HydrOILic Pumps and Con- 
trols have proved their ability to de- 
liver an extra measure of continuous 
heavy-duty service, under almost any 
condition. Their rugged, compact de- 
sign simplifies circuit design and re- 
duces costs. 


HydrOILic Pumps offer volume ca- 
pacities ranging from 2 to 35 gpm 
..- HydrOlLic Fluid Motors provide 
torque ratings up to 5585 inch- 
pounds, or approximately 160 hp. . . 
HydrOlLic Pressure Controls include 
relief, sequence and unloading types 
in sizes up to two-inch . .. Hy- 
drOlLic Surge Damping Valves, 
made in both industrial and aircraft 
types, eliminate pressure shock in hy- 
draulic circuits ... HydrOIlLic 4-Way 


Valves are available with seven dif- 
ferent types of controls Pilot- 
Operated AydrOlLic Valves meet 
high-pressure long cycling needs 
Write for further information on the 
complete line of Dentson HydrOILic 
Equipment. 


The DENISON Engineering Co. 
1157 Dublin Road, Columbus 16, Ohio 


DENISON 
dnOllica 





HOWTO 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 

















| 
Piercing a flat 
“4 ! tened section ts 
| less than drilling a 
| rounded oes ) 
i The plane profiled @) 
i” \ part can be just as 
VW ’ effective for bar Ss 
Vi, wrenching, and can ' + 
] nore : 
. : . attractive pe F 
j ’ 
A pinched point 
osts less than a 
| conical turned ————aefy LY 
one. For guiding the Cp 
part during assem GZ 
bly, and for piercing yy 
the impinged ma 
terial, the two may | 
work alike ’ 
] 
7 4 
| 
ea.’ depressed ; 
head costs less than 
a trimmed « o> 
works just as well 
for wrenching, and 
looks like a specia! 
nog x product feature to a ’ NS 
—_ layman © 
4 a a mah 
° ‘ 
A square sh 
fer r-head 
Ver thanak YD 
and will b ja 
we ga 
ing in elastic or 
—. es 
4 S 
: ‘er 


















of this chart ore available on 
request for use in drafting and 
purchasing departments. 





MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


48 NORWOOD ST., TORRINGTON, CONN. 


WRITE FOR 
OUR CATALOG 
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(" FIEINGZGE > 
SUB-FRACTIONAL HORSE POWER MOTORS 





SOCCCOSEE SHEET ee 





For the operation of pumps, fans, advertising displays, 

brooders, space heaters, range oil pumps, small hair dryers, 
desk fans, toys, time-switching devices, small water circu- 
lators, kitchen mixers, and hundreds of other devices 
requiring “mouse power.” 


Type KF saves space in sewing machines and business 
machines. 


VARIOUS MOUNTING DEVICES 
All described in the Heinze catalog. 


Heinze Electric Co 





Lith iA IAA tit ahhi ti baht thea tthe hh tee ti hike h hhh hhh hho keke ee eee ee Tre ee 








—— 


\ 685 Lawrence Street 





FLOW CONTROL VALVE 


for Cylinder Speed 

















Adjustments 
OVER A 


WIDE 
RANGE 


IN AIR OR 
HYDRAULIC USE 


The Pneu-Trol Flow Control Valve combines an 
efficient Stainless Steel FLOATING BALL CHECK 
which opens and closes at the slightest change 
in flow direction, with a Vernier Type VARIABLE 
NEEDLE ORIFICE adjustment in a compact con- 
trol which has widened air and hydraulic cylin- 
der application by providing precise control of 
cylinder action. Modifications of the Pneu-Trol 
Valve are available as Plain Check, check with 
Fixed Orifice (orifice drilled by customer in the 
Standard Check Valve), Needle Valve and Veloc- 
ity Limiting Check, as illustrated at left. All 
Pneu-Trol Valves are made from bar stock in 
brass (up to 1000 psi) or steel (5000 psi) or 
other body metals to your specifications, All 
internal parts are Stainless. All! valves available 
in 5 sizes—Ye", 4", %", Yo", and %” 
Attractive prices — Immediate delivery 
Write for illustrated circular and price list 





WRITE 


Pneu-Trol Devices, Inc. 
1428 N. Keating Ave., Chicago, Il. 
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. DODGE-TIMKEN 


f 


PILLOW BLOCKS 








A JOINT ENGINEERING 
. BY DODGE AND 
R BEARING COMPANY 


rr ee 2 8 2 88 8888S O86 OS OOOO ESOS OEE OS EEO EEE eee seeeee 


® All-Steel construction 

® A new Timken bearing design 

® High radial and thrust capacities 

® Compact— minimum dimensions 

® Minimum weight with maximum strength 

® Fully self-aligning with spherical outer race 

® Both expansion and non-expansion types 

® Adapter mounting, proven through the years 

® Double piston ring seals 

® Sealed both on and off the shaft 

® Fully assembled, permanently adjusted, lubricated 
and sealed at the factory 








HEAVY DUTY 
CAPACITY! 


LESS SPACE! 
LESS WEIGHT! 





Here are the bearings for industry's toughest 
jobs. High radial and thrust capacities. 
Stamina to take heavy shock loads. And all- 
steel construction packs this load-carrying 
capacity into less weight and less space. 
Engineers are already specifying ‘Dodge- 
Timken All-Steel’’ for some of America’s 
largest projects. Write for details and de- 
livery dates, or call your Dodge Distributor. 
DODGE MANUFACTURING CORPORATION 
1200 Union Street, Mishaweke, Indiana 


CALL THE TRANSMISSIONEER, 
your local Dodge Distributor. Factorytrained ~e- 
by Dodge, he can give you valuable assist 
ance on new cost-saving methods. Look for 
his name under Power Transmission 
Equig ment in your Classified phone book 


of Mishawaka, Ind. 








a oe ee FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO 22, 


Product Engineering — December, 1952 


KLLINOINS 
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LOVEJOY 


variable 


SPEED 
PULLEYS 


A turn of the hand is all that is required for instant 
speed adjustment on your machinery. Changes in 
production schedules, operator speed correction or 
| Specification variations are accomplished without loss 
| of time or labor. Sizes from fractional to 8 h.p. Ratios 







from 3 to 1. 







WRITE TODAY for fully illustrated catalog 
and engineering manual 


Collector Rings MEunweOMa 


5073 W. Lake Street Chicago 44, Illinois 


Also Mfrs. of Lovejoy Universal Joints and Lovejoy Flexible Couplings 


LEIMAN AIR PUMPS give you 


||| 2 M 
gp ~ Greater Capacity 





@ /o your Special Requirements 


7 , , 
W elco Collector Rings are designed 





and built to your special requirements. 








Send us complete engineering data as to SMALLER PISTONS 
. provide 
LARGER AIR SPACE 


Compare this cross-section of 


operating conditions. If your needs are 
a Leiman Air Pump with any 
other rotary air pump. It is 


ne ; sia Sil ie \ 
answered by one of our standard models me 
working ait space that counts 


we will send you full information on HINGED WINGS -and Leaman provides 2 to 4 
d times more afea, per size and 


seight of pump. 
Handle your pressure, vacuum 


size, number of rings, amperage and 







Ce ee 


these. All rings are bronze and are fur- 


What is your air application? Or suction jobs with much 
nished complete with brass brush holders tk we, . smaller Leiman Air Pumps 
years’ quvediense with Save weight and space—have 
thousands air applica- fewer moving parts—no 
and brushes. 
came Cpaloe sot Ae Srings, naskes oF pecking 
quest. no tips to renew—nothing to 


For Pumps—write DEPT. A give trouble 
‘ 





Write for illustrated literature 


Metal Cleaning and Finishing 
without acids or scratch brushes 


THE B. A. WESCHE ELECTRIC CO. LEIMAN SANDBLASTS 


" —— . ° Past, low-cost, safe. uniform way to clean 
1624 Vine Street Cincinnati 10, Ohio cui, Gate, seam veslente~—anneets Os 
» : ‘ f ¢ 7 
& “ / 


plating and finishing—stencil letters and 
) designs — more rapid matte or satin 
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finishes. Use unskilled help 
Fer Sandblaste—write Dept. B 


LEIMAN BROS., INC. 128 Christie s+. 

















Precision Deep-Drawing 
Needs an Experienced Hand 


Precision deep-drawing of metals to wall tolerances 
of .001” is a new manufacturing process permitting 
quantity production of items formerly produced by 
slow machining methods. 

The skill and experience of Eastern Tool & Mfg¢. 
Co. designers and engineers made possible this out- 
standing new precision deep-drawing process, now 
devoted exclusively to manufacturing rocket, ba- 
zooka and shaped charge components such as those 
illustrated on this page. 


EASTERN TOOL & MFG. CO. 


BELLEVILLE 9, N. J. 


Wire Forming 
Metal Stamping 
Deep Drawing 
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Quality Fasteners 
...at lowest cost! 


Eliminate red rust and corrosion from dissimilar 
metals in your aluminum assemblies. Alcoa 
Aluminum Fasteners actually cost less 
than any other quality, corrosion- 
resistant fasteners. Choose from 

a complete line of nuts, screws, 
bolts, washers, rivets 

and cotter pins. 













ALUMINUM COMPANY 

OF AMERICA 
1928-M Gulf Building 
Pittsburgh 19, Pa. 


A a 
Wrasten , A®Gminum a | 
: #coa Ayinum » Oe | 


“SEE IT NOW“ with Edward R. Murrow—CBS-TV every Sunaay 
.- brings the world to your armchair. Consult your newspaper 
for local time and channel. 





How to keep informed 


on the 





part of your business 


AT YOUR FINGER TIPS, issue after issue, 

is one of your richest veins of 

job information — advertising. 

You might call it the “with what” type — 

which dovetails the “how” of the editorial pages. 
Easy to read, talking your language, geared 
specifically to the betterment of 

your business, this is the kind of practical 

data which may well help you do a 

job quicker, better — save your company money. 


Each advertiser is obviously doing 

his level best to give you helpful information. 
By showing, through the advertising pages, 
how his product or service can benefit you 
and your company, he is taking his most 
efficient way toward a sale. 


Add up all the advertisers and you've got 

a gold mine of current, on-the-job information. 
Yours for the reading are a wealth of data 
and facts on the very latest in products, 
services, tools . . . product developments, 
materials, processes, methods. 


You, too, have a big stake in the 
advertising pages. Read them regularly, 
carefully to keep job-informed on the 
“with what” part of your business. 


McGRAW-HILL 
PUBLICATIONS 
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1. Extra-large bearings and oil 
reservoirs . . . for smooth 
operation and long life. 


2. Deep varnish impregnation 
and baking improve dielec- 
tric, physical, and radiating 
qualities of stator-and-coil 
assemblies . . . for trouble- 
free, quieter, cooler per- 
formance. 


3. Rotor-and-shaft assemblies 
dynamically balanced— 
exactly . . . for freedom 
from vibration. 


4. Precisely held over-all con- 
centricity maintains a con- 
stant air gap...for smoother, 
quieter operation. 





5. Instead of cheaper rotors of 
substitute materials, Fasco 
uses welded copper rotors 

. for more efficient per- 
formance. 





A motor is the Sum 


of all its Parts 


This is one Fasco shaded pole motor, cut away to of your application. 





show only five of the features developed through 
years of experience in making millions of motors 
— Specialized experience aimed principally at 
perfection of the shaded pole type. 

These five features could have been fifteen or 
fifty, for at Fasco mass production of smaii mo- 
tors is a total performance of many individual 
precision steps — in design, material selection, 
fabrication, assembly and quality control. 

There is one feature that can't be shown in 
any typical sketch—the Fasco feature that’s more 
important to you than any of the others. It is the 
individual tailoring of a motor produced in 
volume — a motor engineered to fit the needs 





> 





INDUSTRIES, INC. 


ROCHESTER 2, NEW YORK 











\. 
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The tailoring is based on study of your appli- 
cation—in Fasco laboratories or in your plant 
with actual motors working in your product 
under normal and abnormal conditions. Such 
tests may indicate a design adaptation involving 
a change as simple as a few turns more or less of 
wire in the coils—or more complex modifica- 
tions may be needed, 

The result is a power source engineered for 
top efficiency and dependable performance in 
your product—a motor custom-built at a mass 
production cost 

We'll be glad to hear about your problem 
Just write, 


Small motors and 
blowers for industry 





SUPERDRAULIC 


e REMOTE CONTROLS 


e TEST STANDS 


“ 
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HYDRAULIC VALVES 


RELIEF — CHECK — SEQUENCE 
PROPORTIONAL — PRESSURE REDUCING 
TWO WAY — FOUR WAY 


We manufacture highest quality standard 
and special valves of all types for use 
with hydraulic pumps in power units and 
hydraulic equipment for all applications. 


Write for our new catalog 
ee ¢. te 2 ee 


FAMOUS 
SUPERDRAULIC 
HIGH PRESSURE 





Explore the possibilities of 
this NEW DEVELOPMENT 


... @ series of 
ANTI FRICTION 
BEARINGS for 
use where space 
is limited... 


BALLBEARING BUSHINGS 


This new series of Double Row (DR-L) Light Ball Bear- 
ing provides efficient anti-friction performance within a 
section height as little as “%". Ample grease capacity 
assures long life and eliminates the constant danger 
of “no lubrication” in the hard-to-get-at places. 

Available with bore tolerances made for pressfit on 
selected shafting for shaft rotation; and loose fit on 
cold rolled shafting for outer race rotation application. 





Send for illustrated literature, sizes and capacities. 
Consult our engineers on your application problems. 





SPLIT BALLBEARING CORP. 
LEBANON, N. H., U. S. A. 














PUMP 


Develops up to 60 
H.®. af 5,000 P.S.I 
Let us quote on your 
requirements. 











Superdraulic 


peraraull 


14256 WYOMING AVE DETROIT 4 MICH 


DROP-FORGINGS 


@ ANY SHAPE @ ANY MATERIAL 
@ COMPLETE FACILITIES 
»— > Write for Informative Forging Data Folder 


J. H. WILLIAMS & CO. poftols 7; New York 











BESS BEEBE RES ERBRBRBRBERBE RBBB EE 
FOUR TYPES OF--> 


WOVEN BRAKE LINING 


COVERING ALL INDUSTRIAL 

REQUIREMENTS FOR INTERNAL 

AND EXTERNAL BRAKES 
sizes } 1/2 x 5/32” through 4 x 3/8” 

LARGE CAPACITY (10,000 ft. per Day) 


LONG EXPERIENCE (since 1927) 
SPECIALISTS IN SHORT RUN ORDERS 


WE INVITE YOUR INQUIRIES 


= TET FRICTION MATERIALS CO. 


au ' o . See eae i. 1. ta 
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with FINGER SPRINGS 
or GARTER SPRINGS 


FOR EVERY BEARING APPLICATION 


Right: FINGER SPRING Y 
The finger spring, perfected by Garlock, is very 
flexible. Each finger delivers independently a light 
yet active pressure to the lip of the sealing mem- 
ber. The result is a constant and responsive shaft- 
contact around the entire periphery of the 
sealing lip. 








Below: GARTER SPRING 

The conventional type spring used in many types 
vf oil seals. This spring is available in several 
Kiozure models in which are also incorporated 
the same accurately molded synthetic rubber seal- 
ing member and precision-formed metal case that 


are used in all Garlock KLiozure models. USE GARLOCK KLOZURES 
Ww 





There’s a service-tested KLozure model with your choice 


of spring for every bearing application. ‘These superior oil 


seals are produced in a wide range of sizes including Metric 
to fit standard International millimeter ball and roller bear- 
ing housings. Prolong the life of your bearings—protect 
them with Garlock Kiozure Oil Seals. 





Write today for Klozure Catalog No. 10. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 

In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 





“Registered Trademark 


PACKINGS, GASKETS, OIL SEALS, 
AR LOCK MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 
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For Parts tha? must be 
TAKEN OFF—PUT BACK—BUTTONED TIGHT 


LION FASTENERS 


LOCKS TIGHT WITH A QUARTER TURN 
Always at correct tension 


Lion Fasteners are right for buttoning parts that must be 
removed repeatedly for inspection, maintenance, or other 
ye reasons 
Vibration and shock can't loosen a Lion Fastener. Even 
an inexperienced service man can’t replace it wrong. A 
quarter turn opens it. Another quarter turn locks it. The 
tension is designed into it 
Lion Fastener Spring Assembly is quickly spot welded 
or riveted in place. The stud cannot be lost. It is grommeted 
tight to the sheet. They will button sheets .040 plus or .020 
minus over or under standard rating. The misalignment is as 
much as .156. The one-piece forged stud is tested to 1425 lbs. 
Write today for demonstration kit and application data. 


TYPICAL APPLICATIONS: INSPECTION 
PLATES + COWLING + ELECTRICAL 
PANELS + CABINETS »- DUCTWORK 


BAA : 


Pree DEMONSTRATION KIT contains 


sample Lion Fasteners to help you visualize 





their adaptability to your product. Write on 
your company letterhead. No obligation. 


LION 


FASTENERS, (NC.m 


300 Main $t., Honeoye Falls, N.Y, 











| A CRA inbustriat ELECTRIC Co. 














specifying ELECTRIC HEATERS? 


ACRAWATT Elements in any of the above forms may serve you well in 
Our specialty, however, is to make heat- 
ing elements fitting your specific needs... 
whether for weight-saving or for cost-sav- 
ing characteristics. Long runs and repetitive 
production are our strong points. Our ex- 
perience and ability are recognized by many 
of America’s leading engineers. Your in- 
quiries are solicited. 


your newly-designed product. 





“THINSTRIP” Reflexed 
Bands and Bars. Com- 
pected Core Cartridges 

. Immersion Heaters. 


@ RAPID HEAT 
TRANSFER 

@ LONGER LIFE 

@ LOWER COST 








9907 PACIFIC AVENUE 


FRANKLIN PARK, ILL. 





FAMOUS BEAM COMPASS 









— = a 
— woe —— ——=_—___J ~ 
ae | 
A Fine Used by 
Precision Leading Draftsmen 
Tool and Designers 


Hair-line adjustment quickly made and maintained by spring-looded 
thumb rollers. No screws or clamps. Lead expeller for easy control 
of iead length a instantly interchangeable to any beam length 

Made of anodized sotin finish. Beam lengths 
from 7” to 100’. 











WRITE FOR LITERATURE. 


ENGINEERING RESEARCH 


ASSOCIATES, INC. 


Hazel Park, Michigan 





3475 East Nine Mile Road 





There’s a wealth of product- 
improvement ideas for you in... 


Product Engineering’s brilliant series of full- 
color articles on surface coatings. Write for 
an editorial reprint order form, listing titles 
and costs. 


READER SERVICE DEPARTMENT 


Product Engineering 


McGraw-Hill Building, New York 36, N. Y. 
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HASTE | IM “HAYNES” HIGH-TEMPERATURE ALLOY 
Trade-Mark 
High Strength at Elevated Temperatures 
OY Excellent Oxidation Resistance 
Low Strategic Alloy Content 
a » . . . 
ne ie Excellent Formability 
Neds, aly ‘ 
§? “a Good Casting Characteristics 
ell in 
heat- 
= 
-Sav- A 
titive 120,000 
r ex- ‘ 
many ee ae 
r in- _ 100,000 & 
wo 
a 
x 80,0008 
ba 
© 
2 
uJ 
W 60,000 
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oh “4 40,000 
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3 20,00 
5 
BOC Telele) 120C 
TEMPERATURE , DEG F 
The excellent high-temperature properties Hasrettoy alloy \ has a relatively low content 
of HasTeLLoy alloy X\—a new material that contains of strategic metals. Tests made so far indicate that 
iron, nickel, chromium, and molybdenum—make alloy X has high-temperature properties comparabl 
this alloy a good choice for aircraft sheet-metal parts, to those of other allovs containing a higher 
such as cabin heaters, tail cones, and collector rings. centage of strategic metals (see graph) 
It is also being tested for aireraft nozzle vanes. both The new alloy is available as sheet. plate. bar 
aa precision-investment-cast and fabricated from sheet. wire, and precision-investment castings. For addi 
In addition, it is designed for high-temperature tional properties data, write to our General Offices 
applications in the chemical, petroleum, metal- in Kokomo, Indiana, for a copy of the new booklet 
producing, and heat-treating industries, “Hasreiioy Alloy X 
Haynes Stellite. Company 
A Division of 
> yy Union Carbide and Carbon Corporation 
T RK Caf } . 
BADE-MA / General Offices and Works, Kokomo, Indiana 
Sales Offices 
Chicago — Cleveland — Detroit — Houston 
los Angeles—New York—San Francisco— Tulsa 
; “Haynes Hastelloy,”’ and “Multimet re trade-marks of Union Carbide and Carbon 
Corporation —_ 
poe aa 
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..e take the question 
of transverse flexibility 


Tranverse flexibility refers to the ease with 
which a flexibile shaft lends itself to bending. 


As the illustration shows, three shafts of equal 
diameter, and similar in outward appearance, 
can be made with widely differing degrees of 
transverse flexibility. The design, construction 
and material used account for the differences. 
Extensive research and product development 
has enabled S.S.White to establish standards 
for a wide range of flexible shaft characteristics. 
These standards are strictly maintained in 
production to assure you of getting the char- 
acteristics you specify—an important factor in 
determining the success of any flexible shaft 
application. 

Take advantage of the help and assistance of 
experienced S.S.White engineers in working 
out your flexible shaft applications. They are 
trained to know the differences in flexible shaft- 
ing and are well qualified to recommend the 
flexible shaft combination best suited to your 
needs. Their cooperation entails no obligation 
—so call them in today. 


WRITE FOR THIS 256-PAGE 
FLEXIBLE SHAFT HANDBOOK 


lt has complete information on how to select 
and apply flexible shafts. A copy will be sent 
free if you ask for it on your business letter- 
head. 


, 
| yt uy, 
| 





(PF f) 
ne LK mvusteiar DIVISION 





DENTAL MFG. CO. + 


Dept. D, 10 East 40th St. 
NEW YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 


Here's the 





Answet ««« 


to your 
gy, OPEN WIRING 

CABLE SUPPORT 
“| PROBLEMS 


Use the 
ALL NYLON 
“Nyloc”’ 
CABLE CLIPS 





for tough 
conditions 
and unusual 
heat, etc. 


ETHYL CELLULOSE 
“EthoLoc”’ 
CABLE CLIPS 


for average 
conditions 

end maximum 
economy 





} 
Send for detalis and FREE samples. 


WECKESSER COMPANY 


5265 N. Avondale Ave. Chicage 30, iil. 

























GASKETS FOR 
INDUSTRY 


Vellumoid gaskets have 
been standard for a wide 
variety of industrial uses § 
in the non-metallic field 
for nearly half a century. 


Ask for our Technical Data 
Book and samples for testing. 


VELLUMOID 
444 VELLUMOID 


VELBESTOS 
(Compressed Asbestos) 


| Be VELLUTEX 
VELBUNA 


THIOKOL & BUNA N. 
Coated 


tHe VELLUMOID co. 


Worcester (6), Mass. 
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BEARINGS 
POWDER $!!ihitts 
AWD PARTS 


IG 


"| METALLUR 



























our. ty 
1 Send up Heprit 


HERE are many applica- 
ee where powder metal- 
lurgy bearings and parts give 
utmost service. In these cases you 
can save considerable money. They 
are molded to shape and require 
no machining. They are impreg- 
nated with oil and in service be- 
come self-lubricating. Ledaloyl 
powder metallurgy bearings and 
parts are ideal for self-aligning 
bearings and for applications diffi- 
cult or impossible to lubricate. 
Johnson engineers will gladly help 
you decide whether you should 
use them. Write for appointment. 


i t7- ™ 


JOHNSON BRONZE CO., 
508 S. Mill St., New Castle, Pa. 





LUBRICATING 


Many Sizes of plain, 
flanged and self- 
aligning bearings may 
be ordered from stock. 
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Dependable performance for 
aircraft sprayers... with 







It's important in crop spraying to get thorough 
coverage of the crop. That calls for reliable 
equipmenct like the Aero Mist Master which 


lepends on STOW flexible shafting to transmit 
power from the accessory gear box to the pump 
which delivers the insecticide to the spray 
nozzles beneath the wing 


According to Mabry I. Anderson, of Mississippi 
Valley Aircraft Service, manufacturers of the 
Aero Mist Spray System, “Your shafts have 
never failed —even though they ve already given 

thousands of hours of trouble free service” 


Consider STOW flexible shafting for your next 
Power Drive or Remote Control application 
Our engineering department will be happy to 
work with you. No obligation, of course 











4 Write today for your free copy 
of Bulletin 525 containing com- 
plete engineering data on STOW 
flexible shafting 

See us in SWEETS CATALOG 


MANUFACTURING CO. 
426 State St, 
BINGHAMTON, NW. Y. 
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SKINNER *"2"%5"" SOLENOID VALVE! 








nny but MIGHTY! 


...Another case of “a good thing in a small package’! Users 
gare amazed at the ruggedness and unusually large capacity of 
Skinner Valves—they're tiny but mighty, with a standard range 
for gaseous or liquid media from 5 to 250 p.s.i., and special 
from 5 to 850 p.s.i. Their soft insert seat prevents leakage and 
positive action is assured by spring loading. Skinner Valves 
may be used in any position, with pipe connections furnished 
to suit specifications. Power consumption is 10 watts max. Special 
coils for high humidity or high temperature applications can 
be supplied. Standard models are approved by Unde: writers’ 
Laboratories. Write for Bulletin No. 501. 





THE SKINNER CHUCK COMPANY 
132 Belden Ave., Norwalk, Conn. 


THREAD BROACHING 


ENDS TAPPING TROUBLES 


THREAD BROACHING + THREAD PROACHING 
ENDS TAPPING TROUBLES - ENDS TAT ‘G TROUBLES 


THREAD BROACHING - THRE’ 4CHING 
ENDS TAPPING TROUBLES + END’ “OUBLES 


THREAD BROACHING - T’ ¢ CHING 
ENDS TAPPING TROUBLES - e . TROUBLES 


THREAD BROACHING ¢ AQACHING 
ENDS TAPPING TROUP’ "PING TROUBLES 























THREAD BROACHING « TY &, oe 

ENDS TAPPING TROUBLES © oe Ultra , 
THREAD BROACHING ONG Predaion 
ENDS TAPPING TROUP’ S"s "OUBLES THREAD-CUTTING BROACHES 
THREAD BROAC’ Se 
ENDS TAPPING T oe 4G TROUBLES Fg nd tapping trouble 
THREAD BP’ e> & BROACHING ®@ Produce threaded holes 
ENDS TAPP ee sAPPING TROUBLES | by a Shearcutting action 
THREAD Bk eg” «EAD BROACHING | ° Are practically unbreak- 
ENDS TAPPING oF DS TAPPING TROUBLES . ea 
THREAD BROA\ * THREAD BROACHING J joi cooed solid blanks 


ENDS TAPPING TROL .€5 © ENDS TAPPING TROUBLES @ Require only half the 
THREAD BROACHING ¢ THREAD BROACHING power needed for tapping 
ENDS TAPPING TROUBLES © ENDS TAPPING TROUBLES | © Have an amazing long 


THREAD BROACHING * THREAD BROACHING | |e 
ENDS TAPPING TROUBLES © FNDS TAPPING TROUBLES | ° May be resharpened 


THREAD BROACHING * THREAD BROACHING | orca ine chips out of the 
ENDS TAPPING TROUBLES © ENDS TAPPING TROUBLES hole 


SHEARCUTTER TOOLS COST LESS IN THE LONG RUN | °~°™°" Production costs 


@ Replace standard taps in 


Tr - entific ties tee r se ractical! ery } 
These ultra-scientific cutting tools are used by practically every large most sizes 
manufacturing company in the US Constant repeat orders prove 
th 


oir merit and value 








Patent Warning All Shearcutter Tools are protected by US and For- 





eign Patents. received. pending or appled for 


*ANOTHER AMAZING INVENTION OF RALPH GORDON FEAR 


SHEARCUT. TOOL CO. 


MANUFACTURERS OF THE WORLD'S MOST SCIENTIFIC CUTTING TOOLS 


}4 
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Designed for : ¥3 
dependability \ f= 


...tested (and re-tested) | 
for precision 





KOLLSMAN devises, develops 


and manufactures high-precision 


Aircraft Instruments and Controls 
Miniature AC Motors for Indi- 
cating and Remote Control Ap- 
plications ¢ Optical Parts and Op- 
tical Devices* Radio Communica- 
tions and Navigation Equipment 


While our manutacturing divisions 
are engaged largely in defense pro 
duction, the Kollsman Instrument 
Corporation welcomes the Oppor 


tunity to apply its research experi 


ence to the solution ot problems 


in instrumentation and control. 


KOLLSMAN INSTRUMENT CORPORATION 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
Standard coit ' 
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ALL 
TORQUE 








COMPARE THIS HIGH TORQUE 
MOTOR WITH ANY OTHER OF 
ITS SIZE AND PRICE RANGE 


Bristol “Circle B” synchronous timing motors provide 
exceptional power for their size. They are available for 
25, 115, or 230 voits, 50-60 cycles. Rotation clockwise or 
counter-clockwise as specified. A wide range of standard 


and special output shafts is available. Look at these features! 


POWER-—Standard models of the “Circle B’” Motor now 
available range up to 16 in. oz. torque continuous duty 
and 84 in. oz. torque intermittent duty at 1 r.p.m. 


POSITION — This versatile timing motor is precision-built 
to operate perfectly in any position. No vibration or 
noise. Efficient Lubrication System. 


COMPACTNESS—The “Circle B’’ Motor is compact—fits 


into a 2” circle, and is only 1'%%,”" deep. 


SPEEDS—This motor is made in a wide range of standard 
speeds—from '¢ r.p.m. to 1800 r.p.m. Can be made on 
order for other speeds. 


OUR expert engineering staff is available for the 
development of special motors, or for application to special 
uses. We will welcome the epportunity to discuss and analyze 
your particular problem, either at our plant in Old Saybrook 
or in your own Offices. Write for data and price sheets 


' Bristol Motor Div. of Vocaline Company of America, Inc. 
' 352 Vocaline Bidg., Old Saybrook, Conn. 
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Pump controller and low 
level switch—one of many 





A HUNDRED WAYS 


to keep the liquid level 
where you want it 





McDONNELL float-operated devices are made in more 
than a hundred forms to respond to liquid level movements. 

They operate valves to maintain constant levels—constant 
heads. They operate switches to start and stop pumps, 
maintain high or low levels, sound high and low level 
alarms ... perform just about every imaginabie function 
involving liquid level control. 

A wide variation of working 
pressures, liquid feeding capaci- 
ties, electrical ratings, and circuits 
are covered by the many types. 
The broad range of types and 
materials make them adaptable to 
practically all services and design 
requirements, 

Ask for catalog which suggests 
the many adaptations. Don't 
manufacture your own float-op- 
erated unit until you have gone 
over the McDonnell line. 


MEDONNELL & MILLER, INC. 
3500.N Spaulding Ave., Chicago 18, III. 


Pong ne Thong Vl. 





EN ta 
> he 
— many design variations 


High = or low-level switch ~~~ 








LINK IN 
YOUR FUTURE 


MECHANICAL DESIGN 


ENGINEERS 


For engineers with experience in the design of small 
mechanisms, Link Aviation hasan excellent oppor- 
tunity. 

Work involves design of newest flight simulators 
and forthcoming commercial products. Permanent 


position located in beautiful Southern Tier of New 
York, 


Good housing available in suburban setting. 
Ample company benefits. 














Write full details 
to Manager of 
Industrial Relations 
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“Our Country's Strength 


is Created...” 


REESE H. TAYLOR 


President, Union Oil Company of California 






“Our country’s strength is created by the responsibility and solidarity of individual 
citizens in a self-chosen government and economy. It can—and must—be perpet- 
uated against all who seek to undermine it. The men and women who invest regu- 


larly in United States Defense Bonds are contributing to our national integrity and 


to the traditions of personal independence so characteristic of a free people.” 


Every pay day, 6,500,000 employed men and women 
“are contributing to our national integrity and to the tradi- 
tien of personal independence . . .” by the systematic pur- 


chase of United States Defense Bonds. 


How important is this contribution to national economy 
and personal security? Let’s look at a few figures. 


e the cumulative purchases of 6,500,000 Payroll Savers 
add up to $130,000,000 per month. 
e the number of individual E Bonds sold in 1951 totaled 


68,069,000 pieces—8% more than in 1950, 


e purchases of $25 and $50 E Bonds—the denominations 
popular with Payroll Savers—were greater than the sales 
of $500 and $1,000 E Bonds. 


emonthly redemptions of unmatured E Bonds during 
each of 9 months ( April to December. 1951) were less 


than 1° of the amounts outstanding 


e the cash value of Series E Bonds held by individuals on 
December 31. 1951. amounted to $34.727.000,000—$4.8 
billions more than the cash value of Series E’s outstand- 
ing in August, 1945. 


That Ame ricans have built persor al security ar 1 a reser 
$34.7 billions is due 


in no small measure to the patriotism and foresight of men 


like Mr. Taylor and other leaders of industry who have 


vor of pur hasing power exceeding 


made the Payroll Savings Plan available to their en ployees 


For help with your Payroll Savings Plan. phone, wire o1 
write to Savings Bond Division, U.S. Treasury Department 
Suite 700, Washington Building, Washington, D. C. 


The U.S. Government does not pay for this advertising. The Treasury De- 


partment thanks, for their patriotic donation, the Advertising Council and 
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Koiled Kords 


FOR 


T-E-L-E-$-C-0-P-1-C © 


APPLICATIONS 









Like the Spider's sticky web, doing busi- 
ness a long, long time, and still the best 
adhesive of its type. 


HERE’S WHY: Ready-to-use 
Fast setting Transparent 
Waterproof Flexible j 
High tensile strength 
Faster ultimate joint-strength 
Amtroid is unsurpassed for speedy assem- 
bling, ideal for facturing pr 
in radio, electrical, telephone and elec- 
tronic work. High dielectric qualities, cor- 


rosion resistant. Remains stable over wide 
temperature range. Non-toxic. 





Immediate shipment—2 oz and 4% of 
tubes, pints, quarts, and one gallon cans, 

drums. Order from your supplier or write 

direct for Data Sheet. 


Inquire about special Industrial adhesives 
to suit your needs 


AMBROID CO. 

















t Extending feature of Koiled Kores makes it pos- 304 Franklin Street 
sible for the light to be raised to afford greatest 
visibility and protection. Boston 10, Mass. U_S.A. 
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- 
Christmas # 
Line drawings show posi- Normal position of light is snugly fitted to top of e 
tion of Koiled Kord (A car. In this position, the Koiled Kord is retracted 
retracted and (B) extended within the standard. save lives 
within light standard 


Successful methods of treatment 


The telescopic emergency lights made by McDonald and Arneson, make it more important than ever 


Vallejo, California, demonstrate an interesting application of the to find the 150,000 “unknown” 

expanding and retracting abilities of Koiled Kords. cases of tuberculosis—and to find 
them early. 

In this case, by the use of a combination of straight and Koiled Mass X-ray campaigns to find TB 

Kord, one tube can telescope within the other without interference in time are pest of the work your 


Christmas Seal dollars help support. 
Remember, no one can be “cured” 


, , , until treated .. . and no one can 
Write for illustrated bulletin showing many uses for i pen . = ‘ oe 1 
Koiled Kords. ye treated until the disease 1s 


| Koiled Kordg a 


from the cord which is contained in the outer tube. 


*TRADE MARK discovered. 
Send in your contribution today. 


Buy Christmas Seals 





HAMDEN, CONNECTICUT 


AAA wr? Meee ee os’ Product Engineering 


Because of the im- 





contributed by 
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ldeas 


for Welded 


Design 


For the Production Engineers Notebook — 


Product engineers, even the geniuses among them, find that 


perspiration, * pretty 


the formula, “1°% inspiration, 99°; 
regularly applies. 

Perspiration in design is brought about by the inevitable 
conflict: between operating function—how well the part will 
do its job—and such other important factors as sales appeal. 
serviceability, and manufacturing methods. 

What we are all striving for is to apply welding most eco- 


We in 


engineer in the applications of welding methods wherever we 


nomically. LinpbE stand ready to help the product 


can. Sometimes economies in production come from a sub- 
stitution of welding for more expensive methods, but often 


just a small change in design or practice reduces the cost of 

















Pointers on welded design leading to 
production economies. 


Lse the process that vives the greatest total 
economy 
Design for down-hand welding where pos- 
But 
handling. 
Mechanize welding. Weld as many joints 


sible. locate welds so as to minimize 


simultaneously as possible. 

Make minimum dimension changes when 
making different sized models. 

Reduce the number of parts. But sometimes 
it is better to increase the number of parts 
and cut rejeets in intricate castings or form- 
ings by welding together simple forms. 


Use standard shapes and easily formed 


sections. 


Take advantage 


write the nearest LINDE office today. 


to a newspaper interview with Thomas A. Edison. 





present welding operations. 


Pointers on welding processes leading 
to production economies. 


Heviarc welding: used for most metals 

argon protects weld puddle. Minimizes clean- 
ing and finishing costs. VIanual. mechanized. 
and semiautomatic welding. Latter ideal for 


work on sheet materials with irrecular contour 


Sigma welding: consumable cleetrode sup 
plied as continuous coil of wire. Makes clean. 
smooth welds in practically all commercial 
metals at high rates of deposition. low cost- 


and high weld zone cooling rates 


UNIONMELT welding: high speed process for 
making deep-penetrated welds— butt. tee. lap 


fillets. plug mo most ferrous and non-ferrou- 
metals. Usually mechanized. but also applic- 


able by hand with flexible welder. 


of other economies that are inherent in such oxy-acety lene processes as flame- 


cutting, welding, surfacing. hardening. For more information on any of these processes call or 


* “Genius is 1°) inspiration and 99°, perspiration,” credited in GOLDEN BOORk, April, 1931 





LINDE AIR PRODUCTS COMPANY 


A Division of Union Carbide and Carbon 
30 E. 42nd St., New York 17, N.Y. 


In Canada: DOMINION OXYGEN COMPANY, LIMITED 


The terms “Heliorc” 
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Corporat on 


UCC) 


Offices in Other Principal Cities 


Toronto 


ond “Unionmeit’ ore registered trode 
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elp vou? 


Tell it To 
a 





Perhaps Titchener can solve your 
problem with wire. Send prints 
—describe requirements in a 
letter. Confidential. No charge 


for our suggestions. 


Send for FREE Handbook 


“Use of Wire Construction in Product 
Design an illustrated 20-poge 
technical handbook sent free to 
engineers, purchasing agents 

and production men. Write 

for your copy 


E. H. Titchener & Co. 
103 Clinton St. 
Binghamton, New York 


steel by substituting wire 


This ice cube deflector originally 
consisted of sheet steel, woven 
wire and a steel frame. Sheet 


Titchener. Titchener designed rack 
using one size of wire throughout. 
No sheet steel needed — sturdier — 
costs less. 


ry iIR—-N 


Invents PES 


to produce com- ( 
plicated design 


Manufacturer required this intricate 
two-piece clamp. Ran into production 
difficulty. Told it to Titchener. Titchener 
built a special power-forming fixture 
which coils wire around itself —thou- 
sands of precision-made clamps now 
produced at high speed, low cost. 
Zs ~ 


Cm 
C)) 
Combines ( ) }})) 
motor mount (3 / / |) 
® Pe 7 ji, 
and guard Ke 
~~ jfre 
to reduce cost — 
Manufacturer requested quotation en 
wire guard to slip over motor mount. 
Titchener suggested combining guard 
and mount in a single assembly. This 
simple one-piece construction slashes 
material, production and assembly 


costs 
\ eet 


a /g - : 


' \ 
\ 
\ welded wire 
y —eliminates 
breakage 
Stove manufacturer experienced high 
breakage of his cast iron burner 
grates. Told it to Titchener. Titchener 
design shown here is lighter — 
stronger — eliminates breakage — is 
economically produced. 


ENGINEERS! 















Viechanical 
Electrical 
I: fou antiite 


italia 


Escape from the nerve-racking, 
ulcer routine of the city — come 
to New Hampshire to work! Live 
in a quiet country village with 
good schools, healthy climate, low 
cost of living. Enjoy, within a 
short drive, the beautiful lake 
region .’. . the magnificent beaches 
. . the incomparable mountains 
. or the nearby cultural advan- 
tages of a big city. 


Yes, as an experienced engineer, 
you will like New Hampshire — 
and the opportunities it affords 
for BETTER LIVING with a 
BETTER FUTURE for you. 


Northeastern Engineering, Inc. is a 
young, progressive company that is 
offering excellent positions to quali- 
fied engineers. If this advertisement 
interests you, send us a resume and 
salary requirements, along with a 
ghethenesh 


NORTHEASTERN 
ENGINEERING, INC. 


mmc. 8 & F. F 88, 
i eae ee 
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ISCO Prectste... 


STAINLESS STEEL 


CASTING 


CAST TO MICROMETER TOLERANCES 
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ECTION AA 


COSTLY BROACHING operations 
eliminated. Precision Casting 
these normally difficult slots 
actually lowers production 
costs by lightening the part. 


SHARP CORNERS offer no 
problem when pressure cast- 
ing in ceramic molds. Both 
inside and outside corners 
cast to .008” radii. 












































HAND FINISHING of irregular 
surfaces and contours is 
eliminated or reduced to 
polishing rather than costly 
hand grinding. 


UNDER CUTS are formed by 
free flowing mold material. 
Areas impossible to reach 


j with a tool are cast to 


micrometer tolerances. 


Eliminate Expensive Machining 


The Misco Precision Casting held to tol- 
erances of + .003” per linear inch needs 
only minor finishing operations. Tooling 
cost for Misco Precision Casting is ex- 
tremely low and large scale production 
ean be scheduled for quick delivery. 
Misco Precision Castings are available 


in high strength hardenable steels as 
well as austenitic stainless types such as 
18-8. The range offers maximum resist- 
ance to heat, corrosion and wear. Let 
our engineering department assist 
with your design, production, and 
material problems. 


PRECISION CASTING DIVISION 
Michigan Steel Casting Company 


Mit S C (0) One of the World’s Pioneer Producers of Heat and Corrosion Resistant Alloy Castings 
weet end Corrosion Resistant Aitevel 1999 GUOIN STREET bd DETROIT Ze MICHIGAN 
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Pittsburgh brushes in 
use at Westinghouse 
Electric Corp., re 
moving slag from test 
plates used in welding 
equipment. Westing 
house reports better 
finish in less time, in 
comparision with 


former hand methods 


Replace hand finishing with power- 
driven Pittsburgh Brushes for 


Better Cleaning 
Lower Labor Costs 
Fewer Rejects 


—as these companies did: 


Removal of imbedded slag in weld test 


plates formerly 


t tl Westinghouse Electric Corp., 

I P e brush a welder’s hammer 
Pit t ¢ lirect-drive h.p 
t nore slag in less time, and produce 

fis In addition, Westinghouse reports their 

Pitt ‘ sta p better t iverage in use.” 


id scale from steel 


Complete cleaning of dried concrete, rust 
ed 1 forming 1s esser 


f; ners 
é crete 


itial prior to re 
Pittsburgh wire br 


were installed at 
t I ersal F Clamp Co., Chicago. Working on a 
r-fed machine, the Pittsburgh brushes now remove 
f g t arate of 50 pieces pe replacing 
I ] it s} g arm r iping 


De-scaling preheated bar stock at the Dominion Forge & 

Stamping (¢ Ltd., Canada, was formerly done by hand 

iping. This never did a complete job, and inclusions 

Ited which produced defective forgings. Pittsburgh 

pecially-designed machines, now do the job, 

ind e “increased efficiency, decreased the amount of 
ip, improved work quality, and saved labor.’ 


WRITE TODAY FOR FREE BOOKLET! 
Write today for 

hows, through actual « 
its brushing cost 

GLA 


Frederick A 


PITTSBURGH 


Guer Univer 


CHEMICALS * PLASTICS * FIBER GLASS 


a free copy of our booklet that 
se histories, how Pittsburgh 

Address: Pitt 
Brush Div., Dept 


Baltimore 29, Mar; 


BURGH PLatt 
W-6, 3221 


land 


§ COMPANY 





= 






S * PAINTS * GLASS * 








HYDRAULIC 
VALVES 




















HYDRAULIC 
CYLINDERS 


@ WRITE today for 
literature covering 
Pathon's new Solenoid 
Controlled Pilot Opera- 
ted Hydraulic Valves, 
Bulletin No. 15. and/or 
Hydraulic Cylinders, 
Bulletin No. 17. 


PATHON MFG. CO. 


3823 PACIFIC AVENUE 
CINCINNATI 12, CHIO 














Roy W. Lessard, As 
sistant Chief of Design 
Has had extensive 
nautical design and 


aero 
structures experience 
with many leading air 
eraft) manufacturers 
and is part of the Fair 
child engineering team 





EMCINE AND AIRPLANE CORPORATION 


AE FAIRCHILD Avera Divison ) 
| HAGERSTOWN, MARYLAND ; 4 


AN INVITATION 


TO YOU 10 G0 
PLACES WITH 


FaiRCcHILD 


\ secure future, exceptional 
opportunities for advancement, 
and a high starting salary await 
you at FatrcHILD. We have open- 
ings right now for qualified en 
gineers and designers in all 
phases of aircrait manufactur 
ing. 

Paid vacations, liberal health 
and life insurance coverage, 
5-day, 40-hour week as a base 
Premium is paid when longer 
work week is scheduled. 
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, ' 
able tools, weight is an importan 


aluminum die castings were selected the t 
cover and handle in a essful effort to keep 
weight at aminimum. Parker can produce qualit 


y 


castings for you, too—in aluminum, brass, bronz 
or zinc. Submit your next requirements to Parker 


Our engineers can help you in the earliest stage 


of your product development 


Ave. Erie, Penna. 


CA we 14 eR Diz Ca = y 4) i 





2 


Product Engineering — December, 195 
















Rubber Television 
Anode Shield Manu- 
factured by Conti- 
nental for the 
Ucinite Company 





Behind your © 
television screen... 


In the unseen act behind your television screen, a small cup- 
shaped rubber shield plays an important role. This shield fits 
over the anode on the side of the tube. Its function is to “seal 
in” high voltage current and thus prevent surface discharges 
that cause picture distortion. 





Ordinary rubber compounds, of course, can’t fill the bill. 
This rubber part must have exceptional dielectric properties 
and unusual stability under sustained heat. It must resist the 
deteriorating effects of ozone created by electrical discharges. 
In addition, the rubber shield must be precision molded to insure 
proper seating against the side of the television tube. 


Continental engineers, working closely with Ucinite Company 
enginee.s, have met these exacting requirements. This technical 
cooperation typifies the service in rubber offered by Continental. 


When you need better engineered rubber parts, why not 
enlist the service of specialists in molded 
and extruded rubber? 


LET US SEND YOU THIS CATALOG 


This new engineering catalog lists hundreds of 
standard grommets, bushings, rings and extruded 
shapes. It will be a valuable addition to your 
working file. Send for your copy today or... 








See our Catalog in Sweet's File for Product Designers 


MANUFACTURERS SINCE 1903 


CONTINENTAL 


RUBBER WORKS 


1962 LIBERTY BOULEVARD « ERIE 6, PENNSYLVANIA 


BRANCHES 


Chicago 


Cincinnatr, Ohie 
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Continental Rubber gets into the act 








THIS FELLOW IS TaaINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils . . . reporting back to you 
every significant innovation in technology, sell- 
ing tactics, management strategy. He functions 
as your all-seeing, all-hearing, all-reporting 


busi c ications system. 





THE MAN WE MEAN IS A composite of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It’s the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. Ii’s been said that 
in a business publication the editorial pages 
tell “how they do it” — “they” being ali the 
industry's front line of innovators and improv- 
ers—and the advertising pages tell “with whet.” 
Each issue unfolds an industrial exposition be- 
fore you — giving a ready panorama of up-te- 
date tools, materials, equipment. 





SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


| 
| 
| 
| 
| 


~ MCGRAW-HILL PUBLICATIONS 
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Bookkeepers... 
Bakers... 
and Busy 
Dressmakers. 


Americans Are Rolling 


YES, ALL KINDS OF PEOPLE 
ARE GIVING BLOOD SO THAT 
OUR WOUNDED MAY LIVE! 


@ Today, the blood of a 
Boston bookkeeper may be 
fiowing through the veins of 
a wounded kid frorn a Kansas 
farm ... the blood of a pretty 
Southern housewife may have 
saved the life of a grizzled 
leatherneck. For, blood is 
blood, a God-given miracle 
for which there is no substi- 
tute ... and when a man’s 
life bangs in the balance and 
blood is needed, there is 
nothing else to take its place! 

Right now the need for 
blood is urgent. In hospitals 
—at home and overseas— 








many men require four and 
six transfusions during deli- 
cate operations. And the 
blood must be there—when 
it’s needed. So give the most 
precious gift of all—your 
blood! 

Be assured that giving 
blood is neither difficult nor 
distressing. And what a thrill 
there is in knowing that 
you’ve performed a really 
unselfish act! So call your 
local American Red Cross 
today and make an appoint- 
ment. And tell your friends 
and neighbors about your ex- 
perience. Let them share the 
wonderful feeling Americans 
get when they roll up their 
sleeves—and give blood. 
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“But= 


WHAT HAPPENED 
TO THAT PINT OF 
BLOOD YOU WERE 
GOING TO GIVE? 


“Coll Your Amencan Red Gross Today 
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held tight by this socket 


If need vibration-resistance in your product whether 
t I cash register or a tiny precision instrument, you 
need the only sere vith the unique socket shown above 

. sristol a Spline Socket Screw 

When assembled with it, your product holds tight despite 
vibrati ot wi suse the multiple-spline : socket permits tighten- 
ing bevond limit possible vith iny other type of screw ... 
turns internal wrenching force into rotary motion, not ex- 


panding pressure. Hence, no bursting, no rounding out of 
socket walls—even in sizes down to No. 3, 2, 1, 0 wire. 

In addition, Bristol's pty, gins s are stronver than 
ordinary screws, permit you to use smaller sizes for more 
mpact design. They speed assemb - . wrenching easier, 
especially in hard-to-get-at places Disasse mbly is easier, too 
i: reverse flick of the switch starts it and even freque nt 


di embly won't hurt the socket. 


HEX SOCKET SCREWS, TOO. Only Bristol gives vou the right 
socket screw for every app! ication. FREE SAMPLE. State size 
and type on your company letterhead. Also write for helpful 

n designing compact, tight assemblies. 


BRISTOLS * ceeass * 


THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn 


bulletin 
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COL. Ls "lbh CAKS 


OPERATED BY 


. ae J) BARCOL motors 


The Bert Mills Coffee Bar, noted for 
its simplicity of operation and easy 
servicing, utilizes three Barcoi geared 
motors to operate the screws which 
feed (1) powdered coffee, (2) cream, 
and (3) sugar. 











SAA, 


Rugged construction and high efhi- 
ciency make Barcol Motors a natural 
choice for this unique vending me- 
chanism. Let our engineering staff 
make suggestions for applying Barcol 
high torque precision-made motors to 










your particular motor problem. Write 
for latest Barco! Motors Catalog today. 


ca 
COFFEE CREAM SUGAR 
Right, View of three Barcol 
Motors used in vending 
les on Bert Miils Coffee Bar 


The Barcel line includes wni- | 
derectsonal, synchronous, and re 
wersebia = motors with and 
without reduction fearing —open 


and enclosed 


BARBER-COLMAN CO 
ILLINOIS, 


ROCKEORD, 

















LINK IN 
YOUR FUTURE 


DESIGN AND LAYOUT 


DRAFTSMEN 


who wish to locate in the attractive lake country 
of Central New York. 














Link Aviation, Inc., has outstanding permanent oppor- 
tunities for electrical draftsmen in chassis and sche- 
matic layout. 


These openings are on long range programs in the 
flight simulator and industrial electronic fields. 


Top salaries—good benefits—good housing in sub- 
urban area. 


Write full details 
to Manager of 
Industrial Relations. 


| LINK | 


AVIATION IN 
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SEARCHLIGHT 
hy Joga le), | 


Classified Advertising 
EMPLOYMENT . BUSINESS 
EQUIPMENT USED oR RESALE 


OPPORTUNITIES 







UNDISPLAYED RATE 
$1.20 « lit Mir . nes. Count 5 average 
words as a line POSITIONS WANTED (full or 
pa t aried emmy nt uly % above 
rates advance 
BOX NUMBERS—Care of atior im & 
DISPLAYED RATE 
Rate: $1 per inch f all advertising other tha 
mtr Contract ra r Lest AN ADVET 
TISING INCH * ! ne ims 
inche t A page 
i 
































REPLIES (Bow N Addr 

NEW YORK: 883 ‘ 
CHICAGO Z V. Mich 
SAN FRAN‘ 3 















POSITIONS VACANT 


\TE-PA 


























A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.” 


McGraw-Hill Publishing Company, Room 2710, 330 West 
42nd St., New York 36, N. Y. 


eldments » x 


| BY LITTLEFORD « 
4) INSURE PRODUCTION 
4’. ECONOMY & QUALITY 


ie / Littleftord Weldments 
have four basic advantages: 










EMPLOYMENT SERVICE 


SATA ED PEI ‘e. : ¢ This 



















SY, 1—Modern Design—Welded metal fabrica- 
/ tion lends itself to efficient modern de- 
sign, shaping metal on modern equipment 
is a simple task. 
2—Less Weight and Bulk—Unwieldy and 
needless weight are eliminated in Weld- 


E> EF ‘ x 





J ments 
‘ 3—Sturdy — Weldments have inherent ME 1 I ‘ 
strength, toughness to withstand shock, : ; 
by strain and vibration. 
i 4. -Adaptobility — Weldments adapt them- M 
selves to changes and improvements at M 
7 any time with minimum of cost. 
Littleford complete fabricating service and 70 
years in experience in laying out, forming, shear- 
ing and weiding all types of metals is assurance 
of quality weldment regardless of size. Write for FOR SALE ] 


Weldment Bulletin. 
STAINLESS STEEL POWDER 
18-8 Low Carbon Moldable 
LOWER THAN PRESENT MARKET PRICE 
Samples Upon Request 








Industrial Agents International 
545 Sth Ave New York 17, N.Y 








LITTLEFORD BROS., INC, 
506 E Pearl Street, Cincinnati 2, Ohio 





SEARCHLIGHT SECTION 
CONTINUED ON PAGE 420 
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We desire perscanel of the highest caliber—experienced in the 
field of airborne automatic electro-mechanical cuntrol equipment. 








ENGINEERS 


MECHANICAL DESIGN 
ELECTRONIC 
SERVO 


DESIGNERS-LAYOUT MEN 


ELECTRONIC 
MECHANICAL 


This work deals with the manufacture and develop- 
ment of highly complex equipment of the most ad- 
vanced type in a new and expanding division of an 
established firm with 20 years of successful experience 
in the precision instrument field. 


We cite a few of the good reasons why you might like 
to join our organization... 


SALARY increases are based on merit 
ana initiative—two weeks VACATION, 
HOSPITALIZATION BENEFITS. GM‘s 
own INSURANCE PLAN—POSITIONS 
ARE PERMANENT due to long range 
manufacturing and developing pro- 
grams—EXPENSES incident to inter. 
views and moving all absorbed by 
company—HOUSING and LIVING 
CONDITIONS among the best and fin- 
est of any along Lake Michigan. 


@ We have a Junior Engineering Training 
Program of one year for inexperienced 
engineering graduates. Opportunity to be 
come acquainted with all phases of 
industry. 


@ For the convenience and direct use of 
engineers in our Engineering Department, 
we have our own modei shop where high 
est skilled mechanics are employed. 


@ Educational opportunities for advanced 
degrees available at U. of W., Marquette. 
Technical engineering offered at Milwau 
kee Vocational School. 


..+@ll inquiries cuswered—write or apply .. 
*% AC SPARK PLUG DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WIS. 


1925 E, KENILWORTH PL. 





ENGINEERS 


AND 


PHYSICISTS 
BS—MS-Ph.D: 


Responsible positions in mechanical, elec- 
trical or electronic engineering, physics 
or engineering physics for advanced de- 
velopment and design of special equip- 
ment and instruments. Prefer men with 
minimum of two years’ experience in ex- 
perimental research design and develop- 
ment of equipment, instruments, intricate 
mechanisms, electronic apparatus, optical 
equipment, servomechanisms, control de- 
vices and allied subjects. Positions are 
of immediate and permanent importance 
to our operations. Southwestern location 
in medium sized community. Excellent 
employee benefits. Reply by letter giving 
age, experience and other qualifications. 
All applications carefully considered and 
kept strictly confidential. 


Ind. Rel. Manager, 
Research & Development Dept. 


PHILLIPS 
PETROLEUM COMPANY 


Bartlesville ° Oklahoma 














MECHANICAL 


Engineers 


for design work in 
e SERVOS 
¢ PRECISION GEARING 
e MECHANISMS 
¢ RADAR EQUIPMENT PACKAGING 
e RADAR ANTENNAS 
e SPECIAL TRUCK BODIES 


ON LONG-TERM ENGINEERING PROJECTS ® DEGREE OR EXPERIENCE REQUIRED 


GILFILLAN BROS 


Los Angeles 6, California 


Write Today 


AUTOMATIC GCA @ AIRPORT TRAFFIC CONTROL RADAR 
GUIDED MISSILES @ RADAR COUNTERMEASURES 


MECHANICAL ENGINEERS 


We are looking for mechanical engi- 
neers, with experience in the design of 
small intricate mechanisms, to work in 
the development of busi machines. 
Plenty of opportunities fer advancement. 

Write, giving full details, including 
education and experience. 


THE NATIONAL 
CASH REGISTER COMPANY 


South Main and “’K”’ Streets 
Dayton 9, Ohio 








0 


Reyn 
Metc 
vides 
For 

ing | 
Fielc 











PROJECT ENGINEER 


Craduate mechanical engineer inter- 
estea in a position requiring production 
experience in close tolerance machine 
work. Location is Ohio with widely- 
known manufacturer. This is not a de- 
fense position. Reply by letter stating 
experience and salary expected. 


P-5863, Product Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 

















“Opportunity” Advertising: 
Think 


“SEARCHLIGHT” 
First 
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REYNOLDS 
ENGINEERING 
OPPORTUNITIES 


Reynolds Aluminum — The 
Metal With a Future—Pro- 
vides Unusual Opportunities 
For Engineers With Train- 
ing or Experience in These 
Fields: 





Product Design—Auto, 
Appliance 


Tool and Machine Design 
Process Engineering 
Industrial Engineering 
Welding Metallurgy 
Specification Writing 


Write, giving experience and 
salary requirements to: 


THE 
REYNOLDS METALS COMPANY 


Salaried Personnel 


2000 South Ninth Street 
LOUISVILLE KENTUCKY 


EXPENSE-PAID INTERVIEWS 


















MECHANICAL ENGINEERS 
STRESS ANALYSTS 
HYDRAULIC and SERVO SPECIALISTS 


Research positions availaiie with large machine 
tool company in an expanding research program. 
Engineers with expert experience in hydraulic con- 
trol systems, servo mechanioms and stress analysis 
needed. individuals with aircraft design experi- 
ence are particularly inviter! to explore the possi- 
bilities offered by these positions. Enginsers with 
a sincere interest in making basic contributions to 
industrial productivity threugh a basic industry 
- Maa chalienge and unisual opportunity here. 

rite 


P-5649, Product Eng 
620 N. Michigan Ave. Chicago 11, Il. 











Product Engineering — December, 1952 


_ 


_, 


ENGINEER 






SEARCHLIGHT SECTION 


. 







es 


Yes, Lockheed can train you-—at full pay! 


The step up to Aircraft Engineer- 
ing —and a better life in Southern 
California—isn’t as steep as you 
might expect. 

Aircraft experience isn’t neces- 
sary. Lockheed takes your know- 
ledge of engineering principles, 
your experience in other engineer- 
ing fields, your aptitude, and 
adapts them to aircraft work. You 
learn to work with closer toler- 
ances, you become more weight 
conscious. 

What’s more, Lockheed trains 
you at full pay. You learn by doing 
—in Lockheed’s on-the-job training 
program. When necessary, vou at- 
tend Lockheed classes. It depends 
on your background and the job 
you are assigned. But, always, you 
learn at full pay. 

These opportunities for engi- 
neers in all fields have been created 
by Lockheed’s long-range produc- 
tion program — building planes for 


ENGINEER TRAINING PROGRAM 


M. V. Mattson, Employment Mgr., Dept. PTE-12 


Aircraft Corporation 


Burbank, California 


a ee 





LOCKHEED 


defense, planes for the world’s air- 
lines. 

And remember this: When you 
join Lockheed, your way of life im- 
proves as well as your work. 

Living conditions are better in 
Southern California. The climate is 
beyond compare: Golf, fishing, 
motoring, patio life at home can be 
yours the year ’round. And your 
high Lockheed salary enables you 
to enjoy life to the full. 


Note to Men with Families: Hous- 
ing conditions are excellent in the 
Los Angeles area. More than 50,000 
rental units are available. Thou- 
sands of homes for ownership have 
been built since World War II. 
Huge tracts are under construction 
near Lockheed. 


Send today for illustrated bro- 
chure describing life and work at 
Lockheed in Southern California. 
Use handy coupon below. 





Dear Sir: Please send me your br 


ng life and work at Lockheed 


MyName 


My Street Address 





| 

| 

| 

| 

| 

| 

ae ; — | 
My Field of Engineering | 
| 

! 

! 

My City and State 
4 



































MECHANICAL ENGINEERS 
MECHANICAL DESIGNERS 
DRAFTSMEN 


To design small intricate mechanisms to be used in business machines for commercial 
applications. Excellent working conditions, good salaries, and exceptional employee 


benefits. Write, giving full details including education and experience. Personal 
interviewers will be arranged 


THE NATIONAL CASH REGISTER COMPANY 


MAIN AND K STREETS DAYTON 9, OHIO 


PROFESSIONAL 
SERVICES 

















EXPERIENCED DESIGNERS & DRAFTSMEN 


Preferably experienced in diesel engine design or drafting. Salary 
open. Give full particulars on experience in first letter. 


Beloit with a population of 30,000, is a city of homes and churches 
within 100 miles of Milwaukee and Chicago and in driving distance of 
the University of Wisconsin. 


Permanent employment. Liberal personal bene‘its. 


Fairbanks, Morse & Co. 
Beloit, Wis. 





























DATA ENGINEERS, INC. 
Engineering that “Counts” 
Designers & Manufacturers ot 
Data Recording Instruments 
4608 Ravenswood Ave Chicagy 40. Ii 
GEORGE H. KENDALL 
Consulting Mechanical Engineer 

Cost Reduction Studies: Proce 

Redesign Existing Products for 
Trouble Shooting Production, Desig C 
Specialist Automatic Machinery. Process. Controls 
New Developments, Patent Studies, Investigation 

New Products & Process Engineering Studies 
P. ©. Box 3 ( Est, 1923) Tel. Darien 5 ; 
Noroton Heights Darien, Connecticut 

NEW YORK 


TESTING LABORATORIES, INC. 


CHEMICAL, MECHANICAL, ELECTRICAL 
METALLURGICAL ENGINEERS 
INALYTICAL CHEMISTS, PHYSICISTS, X-RAY 








Electrical Equipment Designers 


Leading manufacturer of electrical distribution and motor control equipment is 
expanding permanent engineering sita!!. Wants electr:cal equipment designers — 
preferably but not necessarily with circuit breaker, salety switch, bus duct, panel- 
board, switchgear, or electric motor control experience. Midwestern location. Pen- 
sion plan and liberal insurance program. Excellent opportunity for advancement. 
Salary open. Give personal history. education. experience and compensation 
requirements. Will protect present employment. Write 


P-5566, Product Engineering 
»20 N. Michigan Ave Chicago 11 





Analysi Tests of all Materials and Products, P!a 
and Field Services in Special Measurements of 
Stress. Sound, Vibration and other. Consultants in 
Litigati an? Process Engineering and Design 

80 Washingt St New York City 


Industrial Desiqner 
Creat approach to probl t 











SKINNER, HARLAN AND IRELAND, INC. 


Consulting Engineers 


Specia ! 


x in Magnetic Materials ar 
Their App at 








MACHINE TOOL DESIGNER 


Long established machine tool builder located in small Wisconsin city, needs 
designer-draftsman with experience in development of precision machine tools. 


Living and g conditions attractive. Salary dependent on ability and 
experience. 


In reply give full details of record and requirements--and when available. 


Our organization has knowledge of this advert:-ement. All replies held strictly 
confident'al. Address replies to 


P-5922, Product Engineering 
520 N. Michigan Avenue, Chicago 11, Illinois 


























SWITCHGEAR DESIGN EXECUTIVE 


Opportunity to establish and direct a switchgear design section 
including large air circuit breakers for leading electrical equip- 
ment manufacturer in Midwest. Must have had considerable expe- 
rience in that specific field as well as both demonstrated design 
ingenuity and administrative ability. Unusual opportunity. Salary 
open. Give personal history, education, experience and compen- 
sation requirements. Wi!] protect present employment. Write 


P-5564, Product Engineering 
520 N. Michigan Ave., Chicago 11 
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e cut rejects— 
© boost output... 


for others, they can do so for you 
For details request booklet 

American Non-Gran Bronze Co., 
Berwyn, Pa 
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a exactly as you want it 
PRODUCTS when you c 
In This issue 
7 
MATERIALS 
Adhesives . . 52, 410 
Aluminum Alloys a 2, 24-25, 80 
105, 339 
Dn sresteaaas 80, 365 
ca cay 113, 314, 381 
Brazing ameys pene wntakaren ae 
Bronze . ..113, 314, 381, 405 
Carbide All oys temetenkakens 403 
Carbon Graphite. .4th Cover, <4 
Cemented Carbides . ‘ .82-83 
yea Alloys . - ' 132 ~ y - 
Copper Alloys. .-~.... 80, 113, 314 Whatever your oe % reducing vibration 
Cork Compositions coc ccd &, " . e 
Fabrics, Coated or impregnated ene deadening MWO7SE o * sealing oil tk 
Pietion’ idateriais . 60-61, 400 ya ‘ e , 
Leather sarseees “1 O O28 keeuing dirt out x LNpPHOUNE GfypealAricl 
Light Metals ‘ . 348 
Magnesium Alloys tone ae - e e e e , . 
ee tes... on “eliminating metallic contact Kpiltering ar 
Nickel Alloys .....22, 314, 359, + 403 
i sethaaceecass me ~ 
Phospher Bronze |... -- 1. 339 the chances are that a call to Felter 
114, 214, 227, 275, 281. 302 
Plastics, Laminated. .124, 281: 306 will put) ate the right tr ack to a 
Platinum Alloys ... . ; 80 
poaderes Metals. 4h Cover i819. Co. be va happy solution. 
leaitatte 50, 30, 336, 365 378 
Rubber & Synthetics 15 . 772 Tell us abou your roblem. We Cali moe 
sities 224, 249, 266, 302° ai6 p 
Silver Alloys ....... "80, 314, 359 
vemimele ane. cover AG 98 felt in rolls, strips, square yardage, cut mk 
Steel... 67-70, 215, 221, 269, 350 & 
Tool Steel . “67.30 any way vou want it .1n any color you want a 
oo - ~ - al ~ . 
Zinc . 235 . ; - : ; J \*) 
For interesting information about the jobsgy@ 
a 
STRUCTURAL PARTS Felt can do... return the coupon! & , 
ee ee ..2, 67-70. 316 “as =_ ' 
Castings, 32, 79, 231, 252, 256, 258 (2. \\ 
260. 262. 272, 303, 308, 325 a ) 
336, 340-341. 368. 377, 413 
Die Castings. .92. 279, 287, 361. 415 Re “2 
Forgings ..2, 304. 314, 320, 325 339 ) 
Metal scale Parte’ eg eee ak I ee 
p128:29 50, 60-61, 301, 336, 365. 78 Keke one arg Mack Lhd Compon <= 
Be a aaa =~ 
apes ..... ’ 
Stempinge TET 64. ‘Tos ass, 388 The F E LT t 4 Ss Cc o AS PA N Y 
—. me aes ae ie o san’ ban Manufacturers of Unisorb for Machine Mounting 
327, 331, 335, 344, 374, 385 210-PE SOUTH STREET, BOSTON 11, MASS. 
Weldments ....... ais cn» Ga 
Wire .... 67-70, 104, 412 Gentlemen: Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following materio! problem 
FINISHES 
Sante & Lacquers .. aad —_ roo 
foas Ceastina a ali 66. 293, 300 Neme & Title 
Company 
‘Continued on page 424 Aden 
City & Stote 
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Cp) Solenoids are standard on 
Sterlco vacuum heating pumps 


MM‘ y steam-heating systems require vacuum pumps to collect 
condensate. se prurate the air and discharge de-aerated water to 
the boiler. One leading producer of these pumps has used A-P Sole- 


noid Valves on his product for more than 13 years. Governed by a 


float switch, the solencid valve provides automatic operation of the 
discharge valve by equalizing pressure above and below the valve 
diaphragm. Discharge water pressure then opens the discharge valve, 
allowing water to flow from pump to boiler. 

Sterling. Inc. chooses A-P Solenoid Valves because of their de- 


pendable unvarvil periormance under any condition They know 


A-P pays careful attention to details in engineering design as well as 
manufacturing process. producing simple, fool-proof mechanism 
that assure positive long life operation. 

If you have a problem involving flow control — of gases. liquids, 
ais or refrigerant let us know. Chances are we have a standard 
valve that will solve vour problen that we « in design a valve to suit 


your requireme nts 


A-P Controls manufactures a complete line of control valves 


. 


. . . 


DEPENDABLE Controls 


A-P CONTROLS CORPORATION 


(formerly Automatic Products Company) 


2401 N. 32nd St., Milwaukee 45, Wis. In Canada: A-P Controls ¢ orp., Ltd., Cooksville, 








Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from page 423 


MECHANICAL PARTS 


i cw 4 eee s ‘ 60-61 
0 rr 410 
IN. cs or aide & Gi emcee ee 323, 325 
SRS Pee 290, 386, 390 


Bearings, Ball, Roller, and 
Needle... 28-29, 59, 88, 102, 110 


128, 233, 241, 248, 261, 333, 356 
395, 400 

Bearings, “Oil-less” ..... 4th Cover 
18-19 

Bearings, Sleeve. .4th Soret 18-19 
, 365, 405 

PID 5.200000 ncstanecsces 77, B4 
Belts .42-43, 60-61, 319, —s 


Bolts, Nuts, Screws and Rivets 37 
75, 76, 87, 255, 264, 289, 324 
362, 366, 373, 394, 418, 429, 430 


PE § ccenwcesaceeaneees 99. 315 
OUD wccnacneaueess04 378, 414 
Bushings & Grommets..... 365, 378 
Chains. .11, 13, 56-57, 116- onze 286 
426 

Clamps sia oa 
Cleaners . oe . 396 
Clips ; - .364, 404 
Clutches ...278, 315, 364, 392 
Compressors ‘ : 260 
Containers ... 348, 354 
Controls .84, 291, 394, 400, 424 
Coolers 280, 382 
Counters i ‘ a 17 
Cou; lings, Flexible 99, 100, 116-117 
270, 396 

Couplings, Hose, & Tube. .307, 309 
385 

Dampers 246 


Drives.11, 30-31, 58, 81, 99, 116-117 
285. 319, 325, 364 

Engines ..-260, 268, 343, 377 
Fasteners.37, 55, 62, 75, 76, 87 126 
247, 255, 264, 277, 289, 324, 362 
364, 366, 373, 392, 394, 398, 402 
418, 427, 429, 430 

Gages & Instruments 239, 257, 391 
Cears 95, 109, 115, 325, 336, 372 


3 
Hose .60-61, 309, 384, 385 
Hydraulic & ‘Pneumatic Equip- 
ment 1, 85, 118-119, 243, 265, 280 
291, 309, 321, 336, 351, 353, 358 
360, 367, 379, 380, 393, 394, 400 
408, 414, 424, 428 


Insulation ........ wie ‘ -. 124 
Joints ee csovs ae 
Locks, H nges. ‘ 40 
Lubricating Equioment 41, 292, 297 

347, 432 
Materials $2eree, cocceeeeSe, Ga 
Mountings .... .246. 370. 383 


Packina, Gaskets, Seals 4th Cover 
10, 18-19, 45, 60-61, 63, 98, 223 
224, 249, 257, 299, 322 330, 337 

55. 368. 376, 401, 404 

Photographic Equipment ..... 259 

. . Pare 67-70, 239, 335 

Plastic Machinery oo awe 

Power Units. .85, 283, 343, 353, 358 

400 


Pumps 100, 103, 118-119, 260, 264 
283, 335, 336, — 353, 379, 380 
393. 396. 406, 428 

Rings 55, 63, 277, 299, 322, 340-341 


392 
Riveting Machines . ieee nen ae 
Screw Machine Parts ‘ . aon 
Shafting, Flexible .. . .404, 406 
Shims hace eae nee eden 254 
a ee ee 380 


Speed Reducers. & Motor Re- 
ducers 3rd Cover, 30-31, 39, 46-47 
81, 97, 100, 115, 250, 276 389 


Springs corvcecsccmeents Sams aan 
Sprockets -13, 116-117, 290 
Testing Equipment ...239, 312-313 

374, 383, 391 
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PRODUCTS 
ADVERTISED 


In This Issue 


o 

Tapes 425 
Thermostats 84 
Timers ... 376 
Tractors , 325 
Transmissions 28.5, 325, 364, 400 
Traps .. > 239, 288 


Vaives & Fittings 1, 41, 118-119 
239, 243, 265, 2383, 292, 310-311 
335, 347, 353, 35%, 367, 371, 384 

400, 406, 414, 424 

Vibratory Equipment 383 

Vibration Dampers ..246, 370, 383 

Washers . 249, 288, 365, 429 

Wire Cloth ...16, 310, 364 


ELECTRICAL PARTS 


Anodes 359 
Brushes 4th Cover, 18-19 
Connectors 24%, 317, 348, 410 
Contacts 4, 80, 294, 296 

Controls & Control Equip- 4 
ment 4, 12. 20-21, 22-23. 30-31 
33-34, 44, 65, 94, 285, 288, 294 
32%, 378, 390, 407 


GerGe «se .. -38#8-329, 387, 392 
GCOUBMNES .cccccecsus ; 99 
Electronic Equipment 391 
Extruded Plastics 342, 363, 372 
Heating Units 53, 402 
Instruments . 271, 391, 407 
Insulation 342, 363, 372 
CL MOND cesces 388 
Magnetos ... 48 
Motors ....3rd Cover, 22-23. 30-31 


39. 46-47, 97, 10%, 115, 237, 263 
274, 282, 298, 30%, 334, 338, 349 
354, 369, 389, 394, 399, 407, 408 


418 
Rectifiers . . .22-23 
Solenoids . .. .285, 384. 406, 424 
Thermostats 86. 94, 229 
Timers .... .378 
Wire & Cable 89. 328.329, 387 
Wiring Accessories 245, 332, 387 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


35, 259, 27.3, 332, 360, 402 


FABRICATING METHODS 
AND SERVICES 


Bending ... 105 
Broaching ...... 406 
Die Casting . 382 
Drawing ... 105, 397 
Extruding .......51, 249, 302, 416 
Finishing a ; 105 
Forming .. ; 105, 397 
Gear Cutting .... 109 
Grinding 95 


Molding ..6, 51, 249, 246, 302, 345 
372, 386, 414 


Pressing ... venta . 358 
Riveting . 358, 367 
Rolling ; 327 
Shearing ‘ 388 
Slitting .. 54 
Soinning ; - 296 
Stamping 64, 105, 388, 397 
Welding 105, 335, 382, 411, 419 


ENGINEERING AND 
PRODUCTION SERWICES 


54, 247, 270, 280, 327, 346, 377 
382, 412 


BOOKS 
24.25 
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THIS TAPE PREVENTS BREAKAGE 
won’t stain or mar finishes 


@ Here's a quick, convenient way to protect your products during 
shipment. Just place strips of Armstrong’s DK-153 Tape at all points 


of contact between case and produc t. 
The resilient tape serves as a protective cushion. It absorbs the 
shocks and helps keep fragile products from breaking. That's why 


it’s used to pack everything from delicate instruments to heav 
defense materials. 


DK-153 Tape has a cork ind rubber surtace that wont scratch 
or stain. It contains no lubricants or corrosive ingredients 


This handy tape is easy to apply because it carries its own ad 
hesive. Just peel off the cloth backing and press the tape into place 
It sticks instantly to any clean, dry surface 

You can get DK-153 Tape in sheets and rolls of various widths 
and thicknesses or in die-cut shapes. For samples write on your 
letterhead to Armstrong Cork Co.. Cork- 
and-Rubber Products Department 
6812 Arch St Lan- 
caster, Pennsylvania. 
Available for export 





Cork-and-rubber 








Tacky adhesive 





Protective backing 


ARMSTRONG’S'\— 
DK-153 TAPE 




















Sitar A 
> today's best buys 


. p ~ 
a ae 


Sin Roller Chain 
\Y 4 ~~ 


~S ¥ 


ACME Chain Drives...the symbol of rugged dependability 





and accuracy — are precision built to perform each and 
every job with maximum efficiency and economy. They are 
to handle 


the heaviest loads under the most difficult conditions. With- 


engineered for smooth, effortiess operation 


out friction loss or slippage... ACME Chains help transmit 
more horsepower at greater speed and at lower cost. You 
can depend upon ACME for long and trouble-free service. 

Let ACME engineers, with over thirty years’ diversified 
experience in the roller chain industry, recommend the 
right kind of chain for your application. Your chain drive 


problems are most welcomed — write or phone today. 





Write Dept. 1B for neu 
illustrated 76 page catalog 
' m use and application of 
rotier ¢ au and prockets 


MASSACHUSETTS 


426 
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INDEX TO 
ADVERTISERS 


This indez is published az a con 
venience to the readers. Every 
care ts taken to make it accurate 
but PRODUCT ENGINEERING 
assumes no responsibility for er 
rors or omissions 


A-P Controls Corp........s++. 424 
Abbott Ball Co. ...... . 390 
Acme Chain Garp. 426 
Acra Industrial Electric Co.... 402 
Acushnet Process Co.. cneae. ae 
Adel Division, Gen. Metals 
i cchbaet se. casenes 6 eOne 265 
Aeroquip Corp. ........- cow ae 
Alemite ..... . “a . 347 
Allegheny Ludium Steel Corp. 375 
Milam Ge. Ge. co cccccevessss 366 


Allied Research Products Corp. 292 
Allis-Chalmers Mfg. Co..30-31, 103 
Aluminum Co. of America 360, rt} 


CS nscuscenetendenen 10 
American Brass Co. .......... 314 
American Chemical Paint Co... 300 
American Hard Rubber Co..... 302 
American Lava Corp. ... 101 


American Metal Hose Branch 


American Brass Co. ..... 5 
American Screw Co. .... . 8 
American Steel Foundries, Inc. 

Level Load Axle Div........ 323 


American Steel & Wire Co. 
26-27, 3 
7 


Anchor Coupling Co. Inc. 0 
Arkwright Finishing Co. ... 273 
Armco Steel Corp. ....... : 216 
Armstrong Cork Co.....10. 45, 425 
Arrow-Hart & Hegeman Elec- 

tric Ce. ... ; ee 
Atlantic Casting & Engineer- 

ing Co. ..... Sasa : 
Atiantic Screw Works.. 75 
Atlas Chain & Mfg. Co... . 235 
Austenal Laboratories. Inc. 272 


Automatic Electric Mfg. Co. 378 

Automatic Switch Co. ..... 3 

Avco Mfg. Corp. 
Lycoming-Spencer Div 377 


Bakelite Co., Union Garenee 
a 0, 


Carbon Corp. .. 107 
Baldor Electric Co. 305 
Balcwin-Lima-Hamilton Corp., 

Standard Steel Div. 340-341 
Baidwin-Lima-Hamilton Corp., 

Testing Div. .. 5 9\0 «gee 
Bantam Bearin Div., Tor- 

rington Co. .... . 102 
Barber-Colman Co. eS 
Barry Corp. ...... ose ae 
Belden Mfg. Co.. 387 


Belgian Electric Sales Corp... 237 
oe 2 


Bethiehem Steel Co. . 269 
Bijur Lubricating Corp. . 297 
Blackhawk Mfg. Co. 118-119 
Blake & Johnson Co. 75 
Bodine Electric Co. 389 
Bourns Laboratories . . 374 
Breeze Corporations, Inc. 317 
Bridgeport Brass Co. 113 
Briggs & Stratton Corp. 268 
Brieset Se. ..-ccces 418 
Bristol Motor Div. of Vocaline 

Co. of America ; 408 
Brown & Sharpe Mfgq. Co. ... 391 
Bruning Co., Inc., Charles 35 
Buffalo Bolt Co ‘ 324 
Bundy Tubing Co. 331 


Bunting Brass & Bronze Co. 316 


Cambridge Wire Cloth Co. 364 
Carboloy Dept. of General 

Electric Co. .. &2-83 
Camcar Screw & Mfg. Co. 75, 324 
Carpenter Steel Co. 14 
Carnenter Steel Co., Alloy Tube 

Div . 108 
Central Screw Co 75. 324 
Century Electric Co 338 
Century Hydraulics Inc 360 
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Chain Belt Co . .56-57 

P Chase Brass & Cooper Co., 
MO. secee 381 
Chicago Rawhide “Mfg. ‘Co. ... 224 

Chrysler Corp., Industrial En- 
gine Div. . Sareea eee 
Cincinnati Gear Aaa . 382 
Clark Controller Co. ......... 326 
Clark Equipment Co. .........325 
Clearprint Paper Co. ........ 360 
Clifford Mfg. Co. . we 
Climax Molybdenum Co.. . 370 

Columbia-Geneva Steel Div. 
26-27, 67-70 


Commercial Shearing & 

Stamping Co. 388 
Continental-D} amond Fibre Co. 281 
Continental Rubber Works. 416 


Continental Screw Co. ... 75, 324 
Grane Ge. wecccese . ee 
Crane Packing Co. Serer 
Cuyahoga Spring Co ‘ 364 


DeLava!l Steam Turtine Co... 100 I} 

Deico Products D'v., Gen. | ni t hy re ad d 
Motors Corp. ... cove See 

Denison Engineering Co.. .380, 393 


. . 
Dodge Mtg. Corp. ..-.--..... 395 _ engineering 


Douglas Fir Plywood Assn.... 284 
Dow Chemical Co , . 
Dow Corning Corp. so cman 


Dudek & Bock Spring Mfg. 





RR ae ee 388 
duPont de Nemours 4&4 Co., 
Pee . lL. (Neoprene) 15 
t $ = ° ° ° 
SS as es” oe Heli-Coi!* Inserts present a new twist to screw threads. 
Durakool, Inc. .. . 288 : _ P 
Durez Piastics & Chemicals. They armor your tapped holes with precision-formed stainless 
ON ats ak aa hee aaa een 227 . ie : 
Dyna matic “Corp. ‘ta. Satca steel wire, and put an end to stripping and corrosion. 
fg. Co 99 
This alone will be a decided advantage for your products in 
Eagle back Co. . ~ = the competitive market. But there are still further basic design 
tk gheghine © Co... oe improvements and savings possible with Heli-Coil Inserts. 
Eastman Kodak Ca., Indus- 
trial Optical Sales Div....... 267 Smaller ...fewer...or shorter cap screws can now provide 
a1; 8h Indus- o- the necessary holding power with Heli-Coil Inserts ... even with 
Eaton Mfg. = Dynamatic ° short thread engagements. Cap screws can be repeatedly re- 
Corp. .. 99 moved and replaced without damage to the threaded member 
Eaton Mfg. Co., Foundry Div 79 


Eaton Mfg. Co., Stamping Div. 64 when tapped threads are protected by Heli-Coil Inserts. 


Elastic Stop Nut wwe of 


me Make your designs cleaner, with lighter bosses and smaller 
co Tool & Screw Cor 75 2 om i-Coi y 
Electric Auto-Lite Co. P.. ’ oa flang :s — by the use of Heli Coil Inserts. Eliminate heavy studs 
Electri c Boat Div., General and bolt-and-nut assemblies by using cap screws and Heli-Coil 
ynamics Corp 382 i iti F 
Electro-Snap Switch a Mfg. Inserts. in addition, your product is permanently protected 
Co. against thread corrosion and seizure. 


Engineering Research Assoc 402 : 
The value of Heli-Coil thread engineering to you is quickly 


verified. Take a minute now to get the latest information. It 
costs you nothing...mail coupon today! 














Patrceamectien Ot: alate 
F hil ’ : : sa: sg: * 
ae. “aa Conforms to all industrial and military specifications. 
tome Mg ntegy age at 14 POS OOO OSS OS SC OSOS OS 2SE82 22282 0282 222025 
Federal Bearings Co., Inc. 29 | 
Federal Mogul"Cor. Eup HELI-COIL CORPCRATION ' 
SO eeu cane bean 365 } i 
Federal Telephone & Radic 
Corp 4 i i 152 SHELTER ROCK LANE, DANBURY, CONN. t 
Polio Gear ‘Shaper Co. 357 
Felters Co. . 423 | Plea nd lo ss § : . — t 
an oo. i = i 0 se send catalog, giving full engineering specifications. , 
ac ne 
Corp. aan 115 i i iodi 
Palak totsen tks” Maes: 1 [) Please send Heli-Call, a free case-history periodical. i 
shaw Fulton Controls Co 84 
Funk Aircraft Co. 364 I e . 
] NAM ee = | 
' i 
Garlock Packing Co. 401 
Cast Mfg. Corp... 260 B COMPAR Y a , 
Gates Rubber Co. 319 | i 
Gear Specialites, Inc 95 i DDRESS i 
A — meneame 
Continued on page 428 ! i 
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Flexible Sealing... 


Ne T=-jJ AIR CYLINDER 


Designed with revolutionary application of 


Super- Cushion 


It’s sealed with pressure—a revolutionary T-J application of flexi- 
: ble sealing that insures positive cushion action combined with 

automatic valving action for fast return stroke . . . eliminates bind- 

ing and sticking . . . operates with low friction, minimum wear, and 
added power due to higher efficiency. 




















! 
More PLUS features! New type 
im packing nut incorporates a piloted 
diameter, assuring perfect align- 
» i ment. Improved rod packing 
rs WS increases sealing efficiency. 
Piston rod and internal 
9 cylinder tube surfaces are 
hard chrome plated—a 
standard practice with T-J 

for over 15 years. 


Write for bulletin 252 
The Tomkins-Johnson Co. 
Jackson, Mich. 











\ 

1. Metallic rod 
scraper to protect 
rod bearing and 


CN 
packing from dirt da 


12 
, 


and grit. 4 > 7 .% 
Wrench flats. : 
Self-adjusting chevron \\ cnt 


\ 

type packing. - : 

Permanent type adaptor We 

ring. SS a, 

Hi-tensile tie rods. v 

Heavy duty, hard 

chrome plated rod. 

Generous fillet reduces > 

stress Concentration. 

“O” ring static seal. 

T-J new flexible cushion seal 

insures positive cushica with 

automatic valve action for fast 

return stroke. (Patent applied for) 

10. Fine cushion adjustment. 

11. Heavy wall precision honed hard chrome 
plate. 

12. Controlled packing compression with 

metal to metal contact. 


36 YEARS’ EXPERIENCE (J.J) | 
TOMKINS-JOHNSON 


of AiR AmMD wroRee 


4 


ae 


22 N OY & ow 





428 











INDEX TO 


ADVERTISERS 


(Continued from page 428) 


General Dynamics Corp., Elec- 
tric Boat Div. ....... we 
General Electric Co., Appara- 


tus Dept...22-23, 39, 46-47, 53 
General industries Co. ....... 282 
Gerotor May Corp. .......... 379 
Gits Bros. Mfg. Co. ery 
Gleason Works ...........-.- 109 
Goodrich Co., B. F. (Rivnut).. 37 
Goodyear Tire & Rubver Co. 

(Mech. Goods) ...........- 51 
Grant Pulley & Haruware Co.. 380 
Graphite Metallizing Corp. 378 
Graton & Knight Co. ........ 63 
Gray and Prior Machine Co... 386 
Gray tron Founders’ Society 

BRC. cecccesces tisk ws erie testes 
Great Lakes Screw Corp...75, 324 
National Stee! Corp., Great 

Lakes Steel Div. 22) 
Handy & Harman 318 
Hanna Engineering Works 387 
Hannifin Corp. ....... 358 
Harper Co., H. M..... 75 
Hartford Steel Bal! Co. 386 
Haynes Stellite Div.... 403 
Heim Company ........ 110 
Heinze Electric Co....... 394 
MelleGell COP. cccccccseccess 427 
Herbrand Div. of the Bingham- 

Herbrand Corp. ........ 386 
Heyman Mfg. Co... oe 332 
Hills-McCanna Co. ...... 292 
Hitchiner Mfg. Co., Inc. (Metal 

Products Sales Co.)... 368 
Hoover Ball & Bearing Co. 261 
Hoover Co., Die Casting Div. 92 
Houghton & Co., E. F... 330 
Howard Industries, Inc.. 298 
Howell Electric Motors Co. 369 
Hyatt Bearings Div., Genera! 

Motors Corp. .... apne 88 
imperial Pencil Tracing Cloth 

ih dasenwa ; Sinaia 332 
International Nickel Co., Inc. 

Nickel Alloy .. enhee 32 
International Packings Corp. 63 
Irvington Varnish & Insulator 

Co. ape 342, 363 
Johns-Manville Corp (Pack- 

MEE occnscosees ‘ 58 
Johnson Bronze Co 405 
Kaydon Engineering Corp. 241 
Koiled Kords, Inc. .......... 410 
Kolisman Instrument Corp. . 407 
Koppers Co., Inc., Plastic Div. 38 
Kurz-Kasch, Inc. 6 
Laminated Shim Co., Inc., Shim 

Ree vt beech 254 
Lamson & Sessions Co......75,.324 
Lebanon Stee! Foundry .... 260 
Leiman Gros. ......... 396 
Leland, tne., G. HM. ..cccccreccs 285 
Linde Air Products Co. Unit 

of Union Carbide & Carbon 

Ph swe Ga ks coe GE 
SC 4 ae ere 
Link Aviation, Inc ; 408, 418 
Link-Beit Co. .......11, 13,81, 91 
Lion Fastener, Inc. ........... 402 
Littleford Bros., Inc. Ses 
Logansport Machine Co., Inc... 353 
“tt  *% Se epeugene: 370 
Lovejoy Flexible Coupling Co.. 396 
Lycoming-Spencer Div., Avec 

ES ae eed ese RuKne~ oe Bae 
McDonnell and Miller tnc... 408 
M B Mfg. Co., Inc..... 333 
Mallory & Co., Inc., P. R.....4, 12 





Nat 
Nat 
Nat 
Cc 
Nat 
ir 
Nat 
Cc 
Nat 
Nat 
Nev 
Ne\ 
M 
Nev 
Ney 
Cc 


Ne 
Nic 
No 











Product Engineering — December, 1952 















INDEX TO 
ADVERTISERS 


Manhattan Rubber Co .. 60-61 
Marion Electrical nstrument 
Tk ceacesances 271 
Master Electric Co Speed- 
master) .... 3rd Cover 
Meenanite Metal ‘Co “p. 303 


Metals & Controls Corp., Gen- 
eral Plate Div. .... ‘ 
Metais & Controls Corp., 
















Spencer Thermostat Div. .. 86 
Michigan Steei Casting Co... 413 
Micro Switch Div., Minneapolis- 
Honeywell Regulator Co. ...20-21 
Midwest Molding & Mfg. Co 386 
Miller Motor Co. ‘ 321 
Miniature Precisior Geartage 
B, cccsceceeuse ‘ 59 
Minneapolis - Honeywell Regu 
lator Co., Industrial Div... 94 
Minnesota Mining & Mfg. Co.... .52 
Minnesota Rubber & Gasket Co. 322 
Monsanto Chemical Co. 49 
Morton Machine Works....... 332 
Mt. Vernon Die Casting Corp. 287 
Mueller Brass Co. 339 
National Lock Co. oe te, 5Q4 
National Lock Washer Co. (Re- 
taining Rings) . re 
National Malleable & Steel 
Casting Co 258 
National Motor Bearing Co., 
Inc. 98 
National Screw & Mfg. 
eee 75, 324, 373 
National Standard Go. ........ 104 
National Stee! Corp. .......... 221 
Hs seen sg Rt ; 67-70, 96 
ewar ire Cloth Co soon oe ‘ . . . _ 
New Departure Div., General @ Well, that’s stretching it a bit. But it’s true that 
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New Jersey Zinc Co 235 manufacturers are finding new uses tor - 
New York Belting & Packi ing VAS , , i + >asy ; 
a BY, ES 7-™ WASHERS every day. This sure, saie, and easy locking 
Ney, Co., J. M. . co ne ie device can be used in so many applications. 
icholson M4 z ‘ 
eeeagnen & Co. W. Hi inc a3 The STANDARD X-WASHER has three features that make 
it ideal for holding pins and small shafts in position... 
; ° a > > ; e 
Ouse thetee Oe... — tight 360 enclosure, smooth rounded edges, and sim 
Ohio Seamless Tube Co. .. 93 plicity of applying and removing. 
Geer GP. ccccscececs 283 Repl: ded ll d . d 
Ortman Miller Machine Co.. 351 eplace outmoded Casteliated nuts, Cotter pins, an 


lockwire. You'll cut production time and costs when you 


switch to STANDARD X-WASHERS, the positive fastener. 
Packard Electric Div., Gen. 





Motors Corp. . 334 
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Packings Div. 


FREDDIE FASTENER TALKIN’: We con provide grooved 
pins for all sizes of STANDARD X-WASHERS ... parallel 





Reeves Pulley Co. .. a 250 or headed type pins made te specifications. Send print... 
Resistofiex Corp. .... . 384 08 or write for X-WASHER catelog and order by number. 
Revere Copper & Brass Inc.... 2 You'll receive a prompt quotation. 
Reynolds Metals Co. ......... 24-25 
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Reynolds Wire Div., National 

Standard Co. .. FOE 16 
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ABLUE DEVIL 


OCKET SCREW PRODUCTS 






Whether your application is delicate 
precision apparatus or huge rugged 
machine tools, you'll find no finer 
socket screws on the market than Blue Devil! 
Write today for the complete Triple-Ess 


. Catalog ... or see your distributor. 
Stripper Bolt P 








Flat Head 
Cop Screw 


Pipe Plug 





Carety Cocxer Screw Company 


GSO4 AVONDALE AVENUE + CHICAGO 31, ILLINOIS 


A 


= 
= 


\ 






Set Screw 





SOLD THROUGH AUTHORIZED 
INDUSTRIAL DISTRIBUTORS 


Actual cross-section photo shows 
structural continuity of Blue Devil 
cop screw from bedy to head 





‘ SOCKET SCREWS EXCLUSIVELY! 
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You can now chrome plate 








worn gages IN YOUR OWN SHOP 


This compact new chrome plating unit is 


saving real money for leading engineering 
and manufacturing concerns throughout the 
country. For instance, here's what Taller and 
Cooper, Inc., foremost makers of toll col- 
lection equipment and builders of electro- 
mechanical measuring and recording devices, 
say about their Chromaster installation: 


“Within one hour from the time a space 
was arranged for the unit, the Chromaster 
was in operation. In the very first day over 
$100.00 worth of undersize plug gages 
that normally would have been discarded 
were replated and put back in use in our 
inspection department 


Same saving applies to other small tools 


Normal life of your cutting tools and wear 


parts can be multiplied 3 to 10 times by this 
accurate, simplified method of chrome plat- 
ing right in your own shop. Chromaster 
deposits chrome with pocnive uniformity yet 
the average job takes only 32 minutes 





Write for cost-cutting 
free information today! 





A Chromaster for every shop 


Model A-20 (shown here) 1s a 20-amp, 
bench-mounte di unit for the gage room 
or tool crib, plates up to 10 sq. in 

Model A-50, 50-am} bench-mounted 
unit for larger shops in plating of cut- 
ting tools. Plates up to 25 sq. in 

Model A-250, 250-amp, floor-mounted 
unit for production plating of small 
parts in greater quantities or larger 
parts with areas up to 125 sq. in 


8M 


om istrial Chrome Divisior 





NAM 
Ward Leonard Electric Co AME 

63 South Street, 

Mount Vernon, N. Y. COMPANY 
Please send me complete ADDRESS 
information on 
Chromaster industrial ciTy 
chrome plating 


ZONE STATE 


— Ee er 
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SOLVES 
. YOUR 

BEARING 
SITUATION 


What used to be done by hand 
is now done automatically. 
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We're referring to your specification of a Trabon Our patented progressive feeder system assures this 
lubrication system, which absolutely guarantees that measuring-cup accuracy because the operation of each 
the right amount of oil or grease will be delivered to feeder depends on the previous feeder having op- 
vital bearings, at the right time and in the right place. _ erated first. 


TRABON REVERSIBLE SYSTEM 


This system is simply a lubricating pump and a series of reversing feeders, connected 
with a single line of pipe or tubing, forming a continuous sealed circuit running from 
the pump, around the machine and back to the pump. As the lubricant oil or grease 
travels, it operates the metering piston of the first feeder in the line, which discharges 
an exact volume of lubricant to the bearing connected to that outlet. The operation of 
this piston exposes a port in the feeder, thus permitting the lubricant to flow on through 
the circuit to the next feeder in line, where the operation is repeated. When the last 





feeder has discharged its lubricant, the main flow travels back to the pump where it 
WE HAVE ae ate re a sate 
operates an indicator stem, thereby giving visible proof that the circuit has been 
y completed. 
—= TRABON MANIFOLD SYSTEM 
BASIC SYSTEMS: The Trabon Manifold Systems are single line combinations of feeders or measuring 


valves, with no external moving parts and no soft packings, which accurately pro- 
portion the volume of lubricant discharged by a pump (either manually or auto- 
matically) to the bearings of a machine. The feeder sections are manifolded into 
distributor assemblies to serve groups of bearings. One assembly, the first one from 
the pump, often serves as a master block, feeding secondary assemblies, which in 
turn discharge the correct volume to each connected bearing. The “M” and “MX” 
feeders are the same type, the “MX” being the larger. 


Get your bearings on a Trabon system. 
Trabon Automatic Lubrication Fits Any Bearing Situation 


Bulletin 529 will give you more details. 
~ 


ENGINEERING CORPORATION 


Oe nll “Grease Syileinat 
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When you use a power drive which is an assembly of motors, pulleys 


and belts, chains and sprockets, gearing, speed reducers, etc.,. you 


- waste time and money ia purchasing, handling and assembling these . 


various units into the final drive. 

Master power drives designed as complete units with component 
ports matching size for size and rating for rating offer you considerable 
saving in space and money .. . es- - 


pecially in the larger sized - units. 


So don’t put up with “make-shift” assemblies when you can select — 


‘from Master's broad line, standard units which easily combine to. give 


you the RIGHT- horsepower, the RIGHT shaft speed, the RIGHT features 
in one compact unit that you can use RIGHT where you want it.. 

-Usgathe RIGHT power drive to increase the saleability of your motor 
silico ¥. _ improve the economy, safety, and productivity of 


your plant’ equipment, That's the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


1/8 TO 125 WMORSEPOWER 


gomes 






















McCormick cotton picker uses 


GRAMIR 0x 








As one of Internatior | Harvester's big high-drum type 

McCor k Cotton Pickers moves down a row of cotton, 600 
barbed picking fingers, rotating at speeds up to 2700 r.p.m.’s, 
| cotton from the open bolls. And bronze GRAMIX 
be n the barbed fingers help make the successful opera- 
ngenious pickin levice pe issible. This is typical 

. GRAMIX parts ¢ helped improve many products 

e development of many ther products possible ya 

(;RAMIY produced from metal powders, compacted under 
pt 0,000 psi and sintered at high temperatures 

{ loyed metal parts that will usually 

perf nd outlast parts produced by old fashioned 





ethods. GRAMIX bearings and other specialty parts 


lic-pressed into fairly intricate shapes with tolerances 


is .OOO They require little or no machining, 
in-hours of production time and greatly reducing GRAMIX bearings like this 
ray ss anid waste, Because of their porous structure, a 
(GRAMIX parts require less metal and they can be oil- help the barbed fingers of the 
mated during manufacture to insure a constant oil 


picking unit operate so 


he bearing surface. Chances are the special properties 


1 characteristics of GRAMIX can help cut costs and efficiently in the amazing 


improve the performance of your products. For 


complete information about GRAMIX, write us today. McCormick Cotton Picker. 


a ; <. tS) Tn R . PICKING FINGER. Note GRAMIX 
; w fiw Ries Sg Go" * me bearing ‘at base 
D ‘ ee ‘ . 
. ae, j a Md . 
= 


e . 
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THE UNITED STATES GRAPHITE COMPANY 


i Ver: <<. 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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